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ON ALCOAS 
‘ This A.C.S.R. line would doubtless have gone pibratimeeeronties on all kinds of lines. cise 4 ° 
ne up just as well without this Alcoa supervisor bridge dampers play no favorites; they work aM 
5 on the job. But the power company’s con- on any conductor.) < ee 
struction boss felt the need for him, so This is service which Aluminum Garton 1 g 4 
‘ there he was. eb of America has always extended to users of — : 
He and the other Alcoa supervisors have os R., during the many years Aleet has = 
~ heen hard at work all during the war. In their been making aluminum conductors. It is 
advisory capacity, they’ve helped extend and service which will be continued. eh 
prepare existing lines to meet added demands When you order Aluminum Cable Steel 
for war production. They have aided during Reinforced, specify ALCOA A.C.S.R. 
storm emergencies and in securing badly need- AtumMiInum Company oF America, 214 


ed materials. They have assisted in curing Gulf Building, Pittsburgh, Pennsylvania. 
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FEBRUARY. The Cover: The first of four 30,400-kw waterwheel generators will soon be installed at the 
eae Rio Negro dam and power house in Uruguay. Construction on this 3,850-foot dam was begun 
| 9 4 4 ; in 1937 by a European contractor; the work is now being continued under the supervision of a 


United States company. 
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A NEW RESOURCE 


HAS BEEN DEVELOPED 


“Taz WEALTH of America has been 


_ wrought from her natural resources 


' 
. 


ing gradually and almost unnoticed | 


\ 


of fertile lands, wide forests and 
rich mineral deposits by the brains 


_ and muscles of her people. | 


But another resource is now 


available. A new source of wealth 


4 


and well-being has been develop- 


which is tremendously important 
_ today and of still greater aOROF 
tance for tomorrow. 


This new resource is the research 
laboratory. 

Today, in hundreds of industrial 
and college laboratories, trained 
minds are expanding the world’s 
knowledge, and applying the results 
of research to industry and to war. 


In the Bell System, research has . 


always been a fundamental activity. 


BELL TELEPHONE SYSTEM 


_ The telephone was invented in a 
_ research laboratory. And for years 
Bell Telephone Laboratories has . 
been the largest industrial labora- 
tory in the world. 


Underlying modern research is 
the realization of vast latent values 
in nature. Although the lone genius 
does from time to time bring to 
light some part of these hidden 
values, only organized scientific 
research can assure the thorough 
exploration that will render the full 
measure of use for human welfare. 


Research means imagining and 


experimenting. It means the search- 
ing out and bringing together of 
facts. It means clear statements 
of problems, precise measurements 
and keen analysis. It means tena- 
cious following along unexpected 
paths. 


_ to serve the people of America. 4 


- has now concentrated its effo: 


These are the procec 
research. Its consummation is 
grasping by ‘subtle minds of re 
tionships in nature no one h 
previously known: And on the basi 
of the broader knowledge so so 
tablished are built new 1 te 
new methods and new 


The Bell Telephone Labor: 


communication systems and eq 
ment for the armed forces. Wher 
the war is over its researches 
in communication will again 
applied to an ever- improving 
telephone service in America. - | 
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-LTHOUGH the continent of South America is ex- 

-ceptionally well endowed by nature with valuable 
Biheral resources, ,its deposits of coal that are of com- 
mercial value are extremely limited. Most of the de- 
posits which exist are insufficient in quantity, poor in 
quality, or badly located with reference to consuming 
enters. The need for importing large quantities of fuel 
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Be iheaton for Latin America 


soe A. HOWARD 


American republics to take stock of their own resources : 
of hydroelectric power and of the possibilities for future — 
development. 


ayo 


- 


4 
LONG-RANGE PLANNING 
i. 

Development of potential power resources in Latin — 


-America is retarded now by the difficulty of importing — 


is a heavy burden on the economies and finances of most 
South American countries. — 

Wartime restrictions on ocean shipping and the resulting 
shortage of ‘imported el Have mauged many of the South 


equipment from the United States and Europe. | Only — 
power projects most essential to production of strategic: 
materials and civilian needs get priority on equipment. 
Nevertheless, wartime shortages of fuel and expansion of 
various industries have stimulated interest in lone 
"power programs. . 5 * 
Many of these republics nage ee unexploited sources 


» 
Emential substance of an article which | appeared in a recent issue of yargar 


Charles A. Howard i Is director of the Inter-American abt aa Goninon. 


- ™ Rio das Pedras Dam in the State of Sao Paulo, Brazil, as seen from downstream 


The peceeeieciic power + potential of Latin America, three 
times that of the United States, is expected to prove a basic 
factor in the postwar industrial expansion of the republics — 
to the south. Only 2,000,000 of the Latin American poten- 
tial of 80,000,000 kw has been developed. Wartime 
shortages of fuel and expansion of various industries have 
caused many of the South American republics to take 

| stock of their own resources of hydroelectric power and to 
plan long-range power programs for their development. 


This river drains 


Rapids in River Petrohue, southern Chile. 
Lake Todos los Santos; in less than 15 miles it drops. 500 feet. 
T his will be the site of the Ralun hydroelectric plant to develop 
: ‘50,000 kw ; 


_of electric power—especially Brazil and the mountain re- 


publics along the Andes. Chile, which is 2,600 miles 


long, seldom more than 100 miles wide, and has mountains. 


exceeding 20,000 feet in height, is an outstanding eae 
_of the Andean republics. 

In Central America there are sites for possible ideo 
electric installations, as, for example, the Lempa River in 
El] Salvador. But since the power needs of most of these 

_ republics are relatively small at the present time, and the 
_ initial cost of hydroelectric plants and transmission lines is 
_ relatively high, the utilization of this potential power prob- 
ably will await the fuller industrialization of these re- 
publics. 
__. Mexico has many power sites, but most ane them are re- 
mote from centers of population, and Mexico, blessed 
with an abundance of oil for fuel, has not been under the 
same pressure to develop its power as have some other 
republics. Mexico’s National Electrical Commission has 
a large hydroelectric project now under construction at 
Ixtapantongo in the municipality of Valle de Bravo, about 
- 100 miles west of Mexico City. The first of three 38, 000- 
horsepower generators is now about to be installed. — 

Both Chile and Uruguay have nationalized the future 

production of electric power-within their borders and have 
programs for the complete electrification of their public 
"services, industries, and railroads. Although Uruguay is 


not a mountain republic, its electrification program is one 
of the most advanced in South America because of long — 


_ efforts to be free from the necessity of j amiporane coal and 
oil for fuel. yi: 


URUGUAY 


Uruguay is fortunate in having alarge water- -power site 


located right in the middle of the Republic and only 150 


miles from the city of Montevideo. Work on this 3,850- 


foot dam on the Rio Negro to impound the largest ariiGcial : 


lake in South America was begun in 1937. But since, on 
account of the war, the original European contractor could 
not finish the work, which included the installation of four 
generating units to develop a total of 121,600 kw, the job 
was turned over to a United States organization. 

A 30,400-kw water-wheel generator (to be supplied by 
a United States company) soon will be installed at the Rio 
Negro dam, and a transmission line to the city of Monte- 
video will be erected, to relieve that city of some of its 
dependence on imported fuels. 


The total cost of the Rio Negro project, including four 
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: 3 
A dam on the Cabollati River in the eastern region to develop 11 301 00 


-power development. — 


rt _- = owed 


20), an 


aenbraiare ihe dace, oat transmission lines, ees ) 


be approximately $35,000,000. Be 
This Rio Negro dam, which will impound a lake 87 7 
miles in length and 18 miles in maximum width, is” 
tended as an all-purpose project. It will not only supply 
electric power but also provide for flood control, irriga- 
tion for farm lands, and navigation to deliver farm ] prod- 
ucts to the market and manufactured products to the rural 
areas. Few projects offer all four of these facilities. 
‘Several other water-power and irrigation projects are 
included in the long-range pee of Uruguay. Baan i are. 


_as follows: 


A dam on the Quequay River just north of ne city . Paysandu, 1 
develop 8,000 kw. > 4 


A dam on the Arroyo Cunapiru in the north of the Republic to de- 
velop 10, ,000 kw and to serve the cities of Rivera and Tacuarem 3 


. 


kw and to serve Maldonado, Treinta y Tres, and other communities 


Although the average rainfall of Uruguay i is 50 inches a 
year, rainfall fluctuates between 25 and 72 inches, ai and 
there are frequent and sometimes serious periods of drought it 
when it may not rain for months at a time. Uruguay ai 
present is recovering from one of its worst droughts i in 40 
years. ‘ Be 7 


\ CHILE ; 1 Fae 


Chile’: s principal centers of potential hydroelectric 


' energy, as cited in the plans of the Chilean. Developmen 


Corporation, are located in the Aconcagua region to the 
north of Santiago, in the Rancagua region along the 
Rapel River just south of the capital, and in the Osorno | 
region which includes the chain of lakes in the South. 

Although the rivers of Chile are not large, they plunge 
down from great heights to the sea and offer sites for high- 
head installations. Some of the lakes are well located for © 

In some of the southern prov J 
the rainfall exceeds 100 inches. per year. 
waterfalls, and rapids of southern Chile erovidoae 2 
power locations for chemical plants, smelters, and other 
large users of cheap power. Sites for hydroelectric ae Sj 
have been surveyed at Tocopilla, Copiapo, La Serena, 
Coquimbo, Sauzal, Ovalle, Lontue, Maule, ‘Laja, Fi 
maiquen, and El Volcan. 

The Anconcagua system will be used chiefly i in the | He 
duction of Portland cement. This plant, together with 
other power stations, also will contribute to the electri- 
fication of the railroads and yee power for new ‘indus- 
tries. 

At the present accelerated rate of consumption, i is 
estimated that the industries of Chile will consume 600,006 
tons of cement per year by 1945, or nearly double 1 
production of 1939. Chilean interests have purchased two 
unused cement plants in the United States which are to be 
dismantled for shipment and set up in the vicinit 7 
Coquimbo, Chile. -, a 

Guillermo More, chief of the department fie energy aa 
combustibles of the Development Corporation of Chile, - 
describes the work in the four zones of activity e his" deq 
partment as follows: 


“In ‘the southern zone in the vicinity of the estuary of Reloneavi and 
Puerto Monti, surveys have been made for the ‘Ralun’ generating 
plant which will use the waters of Lake Todos los Santos and will 
produce 50,000 kw initial power and at least 126,000 in full develop- 

ment. Todos los Santos is one of a chain of beautiful lakes. It is 
22 miles long, 500 feet above sea level, and only 15 miles from the 


J 
r ," 


~ Tag 
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Nab 


teen end ene Lake it can proce 39,000 
? tat a epropesad” site known as ‘Canutillar.’ 


n n the zone of Piliina- Coral the ‘Manio’ plant on the San Pedro 


ildivia, and 20 miles more will bring it to Corral. 


eh zone of Talcahuano-Concepcién-Penco the ‘Abanico’ plant on ‘the 
iver Laja i is now under construction with an immediate potential 
40,000 kw and a final capacity of 100,000. A 100-mile transmis- 
mn line connects with the city of Concepcién. The extraordinary 
onomy achieved in the construction of the plant warrants this 
sually long transmission line. 
plants included in the program. 


the zone of San Antonio just south of the city of Santiago, the ‘Rapel’ 
ant is to be installed on the Rapel River with an initial capacity 
from 60,000 to 120,000 kw. A transmission line of 34 miles will 
nnect it with the port of San Antonio. Work has not yet begun 


: | this dam, but the plans are far advanced.” 
om) 


The Development Corporation of Chile has agreed to 
locate the sum of 900,000,000 pesos for the construction 
‘this hydroelectric plant on the Rapel River. 
said, will be the largest installation of its type in South 
merica. A part of the power will be used to electrify 
tate railways. : 

‘The copper plant, with a capacity ot 30, 000 tons of 
shed copper a year, which Chile recently: purchased 
m the United States, will produce eOpper wire for this 
tional electrification program. 


F Se va ROLLVEA 


Bolivia, as one of the mountain republics, has large 
rves of hydroelectric power. Plants developing some 
),000 kw are functioning at present and supplying light 
cities and power to the mines. But this is only a fraction 
‘the: total possibilities in this field. Some authorities 


imate that up to 4,000,000 kw could be developed in this 


uuld be used. - 
Lake Titicaca, it is believed, can be made to produce 
0, 000 kw, which is more than is now produced by 
yu ulder Dam. However, there 
no market for this amount 
‘power in Bolivia at Pine pres- 
it time. 
A recent decree authorizes 
€ municipalities of Bolivia — 
“organize mixed co-opera- 
re societies, with contribu- 
ms from the State and the 
mnicipalities and from the 
bscribers themselves, for the 
ploitation of electric services. ~ 
aese societies are exempt 
mm the payment of national, 
partmental, and matical 
xes on imports of machines 
d materials. The conditions 
enjoying these benefits are 
at the societies be formed as 
nited liability companies of 
- operative type, and that the - 
vidends or interest on the 
ares: be limited to 19 per - 
nt per year on the actual 
yy capital. The State 
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er can produce 50,000 kw with a possible ultimate production of 
000 kw. A 36-mile transmission line will bring the power to 


This is the most economical of all’ 


This; it’ 


public on the eastern slope of the Andes if the power : 


will contribute to the foundation of the municipal electric 
co-operative societies’ resources which represent at least 
50 per cent of the municipal contribution, for which pur- 
pose there will be included the necessary apportionments 
in the national budget of the industry services of the 
Ministry of Economy. 


COLOMBIA 


Colombia now has a total of 346 electric plants, of which 
six belong to the National Government or to the depart- 


— 


- ments and 199 to the municipalities, and 141 are privately 
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owned. Together they produced 293,782,492 kilowatt- ir 


hours in 1942, at.a charge of 10,817, 192 Colombe pesos 
to consumers. ‘The consumption of electric power in 
Colombia more than tripled between 1933 and 1942. 
Colombia is now considering the construction of a plant 
in the vicinity of the city of Manizales in the Department 
of Caldas to serve the industries of this region, the cost to 
be in the neighborhood of 2,000,000 Colombian pesos. - 
A 12,000-kw hydroelectric plant is planned for the Paez 
River between Paicol and Carnicerias, Department of 


- Huila, and another plant is planned for Florencia in the 


Caqueta district at a cost of 70,000 pesos. Other activities 


include the completion of ae hydroelectric plant at 


‘Trumesque, Department of Boyaca, and the beginning of __ 


work on a station at Titiribi, Department of Antioquia. 
The Empresas Unidas de Energia Electrica of Bogota 


are constructing a dam at Soacha, 15 miles southwest of — 


Bogota. This dam, which is 28 meters high and 560 meters 
long, with a capacity of 4,000,000 cubic meters will make 
it possible to increase the output of this company Oy 
60,000 kw. 


A capacity of approximately 161,000 kw of electricity i ig 5 ny 
Of this total, about 114,000 kw a 
are available to 2,000,000 inhabitants of cities and only se 


produced in Colombia. 


47,000 kw to gahcdattants of rural areas. 


A recent Colombian law, known as the Economic Plan, 

authorizes the issue of 50,000,000 pesos in internal four 
per cent 30-year bonds, to be fed, in part, for the nationali- 
zation of public-utility aier pees now privately owned. 


The Lages power house looking south, Sao Paulo, Brazil 
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The services of interest and amortization are to be met by 


‘the income from the enterprises nationalized. 


PERU aie 
The Government of Peru, with the aid of an export- 
import bank loan, is building a big hydroelectric develop- 
ment at Canon del Pato on the Santa River which flows 
into the Pacific just north of Chimbote Bay. Work on this 


" project was initiated a year ago by Barton Jones, an elec- _ 


trical engineer who was previously associated with the 
Tennessee Valley Authority. 

‘The project includes the installation of five generators 
of 25,000 kw each, and the first two units are expected to 
cost approximately $4,000,000. These units are scheduled 
to be completed by the end of 1945. Total power potential 
of the Santa River is estimated to exceed 500,000 kw. 


Recent discoveries of magnesium and the known coal 


deposits serve to high-light the yegade ie’ the minerals in 


_ this region. 


To augment the electric-power supply ap the city of 
Lima, a new dam is being built a few miles east of the city. 


_ This will increase the power-generating capacity to 
91,000 kw. 


_ develop 600,000 horsepower. 
Itaparica is said to be capable of generating 200,000 horse- 


tion of 11 small hydroelectric plants, but work is retarded — 


_ railroads. 


The Peruvian Government has approved the construc- 


by lack of equipment. At the end of 1942 Peru had an 
estimated electric-power capacity of 225,000 kw, com- 


pared with 212,000 at the close of 1940. Production of — 


electric power in Peru has increased 37 per cent since 


1939, in consequence of the growing industries. 


BRAZIL 


Brazil has plans to harness the great Sao Francisco River 


with a series of dams and to exploit the agricultural mineral © 
-resources—iron, gold, mica, bauxite, quartz, diamonds, 


and copper—of this 260 ,000-square-mile valley. 


The Sao Francisco River is 1,800 miles long, and most 
of it is navigable through the Saceches between the falls 
and rapids-indicated below as power sites. 


the city of Itaparica and 140 miles from the mouth of this 
river, the great Paulo Affonso Cataracts have a fall of 
265 feet. Here a hydroelectric station is projected to 
Another falls just above 


power. Higher up the river near Joazeiro is a third power 
site, and a fourth is much higher up near Pira pora. The 
American Technical Mission to Brazil has suggested a 
survey for the development of this river similar to the one 
used in developing the Tennessee Valley. 

Brazil also plans to electrify more of its railroad mileage, 
and work has actually begun on that 90-mile section of the 


Sorocabana Railroad which connects SAo Paulo, the in- 2 
dustrial metropolis of Brazil, with the important city of | 


Sao Antonio. This railroad, which is double-tracked 
through its entire length, is owned by the State of Sao 
Paulo. This electrification project will cost over $10,000,- 
000 and is expected to take about three years to finish. 
The line is meter-gauge—that is, the rails are 39 inches 
apart as compared to 561/, inches on the United States 
The present rails are being replaced by heavier 
ones, and the 80-ton locomotives now in use are to be 
replaced by 180-ton electric locomotives, said to be the 
heaviest electric locomotives ever built for meter-gauge 
tracks. Ten of these locomotives have been ordered from 
the United States. 
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Just below | 


U Nate Cane ees to hase 


_ which their foreign-exchange req 


»a potential of 19,000,000 kw, which 


For suburban service, trains of three 
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mp 
All eases sand ep hedin cut withir 
either side of the line, and wood must no 
considerable distances. The Sorocabana 
total length of 1, 1316 miles and ser s the. 


‘aun nce eee ieee 
nects with the port of Santos. 
_ Brazil now has a ee of 1 ae elect . 


communities. st 1940 Brazil ad an 
993,742 kw, of which 732,000 kw rep 
plants and 193, 742 steam plants. - 
electric power at present produced in 
in the industrial State of Sao Paulo and 


ARGENTINA. 
_ The Argentine Republic finds it 


Buesied lear nile the penerieipeent ‘sit s é 
buueied miles ae in +he mere ‘th 


The Republic has cae 
power, nearly all of which is in the I 
Cordoba, and Tucuman. ce 

Boe, pet of ps national ae ee SB 


controlled by their own na 


and Mauibate shat power ee noeaee 
centers at a reasonable cost per | 
positions will be materially stren: 


of imported fuel will be reduced, a 
tages which will accrue from the 

_ There should be an opportunity f 
ip in the United Pekte = 


pe times ee of ue Upiied ey is ¢ 
basic factor in the postwar industrial exp 
publics to the south. Only 2,000,000 of th 
can potential of 80,000 ,000 kw has bes 
Brazil—which ranks pone to the Sovie Unio 
States, and Canada in potential t 


energy, would go Er toward providing 
for industrializing that nation. 


Are All the Basic Problems Solved in 
Electric Machinery? 


:  M. M. LIWSCHITZ 
MEMBER AIEE 


} 


VHE OPINION prevails, not only among ‘students 
and younger engineers but also among older engi- 


leers who are not familiar with the field of electric 


nachinery, that the electric machine reached the peak 
fits development years ago and that no further progress 


s possible in this field. It will be shown in the following _ 


ticle that this opinion is wrong, that the improvement 
f the electric machine is steadily progressing, and that 
he development of the electric machine is far from its 
ak, © ee om 


Development in engineering means better and better 


itilization of the active material; in the electric machine 


t means better utilization of 
he core iron and the copper. 
The higher the output per 
init volume, the more the 
\ctive material is utilized. 
arallel with the reduction | 
f the active material must 
0 the reduction of the in- 
ctive material, that is, the 
naterial in the frame, the 
a the bearings, and so 


says this author. 


_ Figure 1 shows the reduc- 
on of the active weight of a 
;000-hp induction motor with’1,200 rpm for the period 
yetween 1910 and 1935. The reduction of the weight 
wf the inactive material in this instance is about the 
ame. Since 1935, further progress has been made. 
the question is: “Can the extent of the progress made 
yetween 1910 and 1935 be. repeated in the future?” 
The answer is: “Yes!” It will be achieved step by 
tep by solving the problems which handicap the further 
itilization of the materials, and, also, by introducing new 


levelopments. These possible new developments will be ~ 


scussed later on. First, some old as well as new prob- 
ems will be outlined, the solution of which will open the 
vay for further development of the electric machine. 
Electric machines can be divided in two main groups. 
The first group includes the induction motors and the 
ynchronous machines; the second group includes the 
|-c machines and the a-c single-phase series motor, that 
s, the transportation motor. Between these two groups 
ie, as connecting members, the rotary*converters and 
he three-phase a-c commutator machines. 
The main feature of the first group is that its armature 
eld i is uniquely determined by the lead. For any given 


ad there is a fixed magnitude of the armature field and 


{. M. Liwschitz is with the Polytechnic Institute of Brooklyn, Brooklyn, N. Y., 
ad is also consulting engineer for Westinghouse Electric and Manufacturing 
jompany, East Pittsburgh, Pa. 
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Development of electric machinery is far 
_ from static and will keep step with progress in 

other technical fields in the postwar period, 
He discusses the specific 
and the common problems of each type of 
rotating electric machine, 
method of teaching their operation, and out- 
lines the probable direction theoretical and 
engineering research will take toward their 
rth. ea ~ solution. 


- chanical vibrations which produce noise. 
_ chronous torques cause dips in the torque-speed curve of 


‘ 


- a fixed position of this field relative to the primary field. 


In these machines it is not possible to cancel the effect of 
the armature field by a compensating winding. A com- 
mon characteristic of machines in this group is operation 
on the transformer principle. 

_ The main feature of the second group is that the posi- 
tion of the armature field is independent of the load; 
it is determined solely by the position of the brushes on the 
commutator. Here, the effect of the armature field can 
be cancelled out by a compensating winding. In the 
a-c transportation motor, moreover, this cancellation is 
unavoidable. 

_ We shall ee Bite, some of 
the actual problems of the 
first group; then, some of 
the actual problems of the 
second group; and, finally, 
some of the problems com- 
mon to all electric machines. 


including the 
INDUCTION MOTORS 
Starting with the induc- 
tion motor, one has to con- 
sider, at first, the harmonics 
produced by the windings in 
the air gap of the machine. 
These harmonics give rise to the following troubles: 
‘asynchronous torques, synchronous torques, and me- 
The asyn- 


the machine which may prevent the motor from at- 
taining normal - speed. The synchronous torques 
cause cusps in the torque-speed curve; a large syn-_ 
chronous cusp at standstill may prevent the motor from 
starting, and a large synchronous cusp during running 
may prévent the motor from reaching its normal speed. 
Table I shows the harmonics produced by the stator, 
as well as by the rotor, of a four-pole squirrel-cage induc- 
tion motor with 72 slots in the stator and 58 slots in the 
rotor. The first column represents the harmonics pro- 
duced by the stator winding; the harmonics contained 
within the square are the dangerous slot harmonics. 
Each, stator harmonic produces rotor harmonics of the 
order shown in the horizontal rows of the table. The 
determination of the order of these harmonics is given 
in the accompanying formula, where Q: is the number of ~ 


‘rotor slots and Ay is any positive or negative integer 


including zero. 

In the first column of the rotor harmonics, that is, in 
the column that corresponds to K2=0, the order of the 
rotor harmonics is the same as that of the stator har- 
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monics. Each of these rotor harmonics produces with 
the corresponding stator harmonic an asynchronous 
torque. 
torques. 

By using a proper aloe combination, that i is, a proper 


ratio between the number of stator and rotor slots, one | 


is able to avoid entirely the synchronous cusps and thus 
insure the starting of the motor. 
asynchronous torques, but they can be reduced to a 
permissible amount by using a proper slot combination 


--~and’a proper coil pitch. 


ch 


3 


~ 


~ 


The choice of a proper slot combination also intro- 
duces the problem of stray load losses; that is, of addi- 
tional losses in the iron and in the copper due to the 
‘harmonics. Only a few years ago one could find on the 
market induction motors with stray load losses that were 


~ relatively high and that necessarily caused an appreciable - 


reduction of the efficiency. We have learned how to 
reduce this extra loss to a small amount even in small 
machines, thereby increasing the efficiency of the induc- 
tion motor considerably. 
The third trouble produced by the harmonics, that i is, 
- the mechanical vibrations connected with noise, hinders 
_ perfection in the induction motor, especially in machines 
with fabricated frames. 5 : 


In the electric machine, the lines of the magnetic — 
induction pass radially through the gap. Therefore, at _ 
any point in the gap, there will be a radial force that is — 


proportional to the square of the induction. Since the 
induction, at any point, is equal to the sum of the stator 
harmonics and the rotor harmonics, the evaluation of 
_ this quantity shows that there are forces in the gap pro- 
duced by the stator harmonics only, forces produced by 
the rotor harmonics only, and forces produced by the 
stator harmonics in co-operation with ‘the rotor har- 


~ monics. ; 
A simple mathematical ‘dalgulatiod makes it possible — 


to represent these forces as stationary forces and travel- 
ing force waves. Like the rotating field that produces the 
torque of the machine, the force waves travel in the gap 
around the stator without change in amplitude. Since 
there are many harmonics produced by the stator and 


rotor, there will be in every machine many traveling ~ 


force waves with different numbers of poles. 


The kind of distortion of the stator core caused by a_ 


stationary force is shown in Figure 2. This force has no 
poles; it is constant around the stator at any instant, 


Figure 1. Reduc- 


the active materials 
in a 1,000-horse- 


power six-pole 
as “910 ~+«1920 i930 1935: 1200-rpm = induc- 
YEAR _ tion motor 


All aes rotor harmonics produce es ae 


One cannot avoid the 


tion in weight of © 
_ (resonance). 
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tees pattern focen wave pea se it ) 
force wave, as ‘well as the force 


wave at aiecien it. 
eye the sae Ae yee ys 


Sete vibrations. 
vibrations is noise. 

The stator is, in ecceee stiffer with 
wave distortion than to pecan 
hives ee a iaiiae “especialy d 
pacts force wave. _ ; = 

‘The frequency © of the noise proc 
-monics is s of oe pees As 


rotor Homers ei bad tle wave 
stator and rotor harmonics together. 
ae that the aun of the noise 


ora pra high icgilees e 
_turbing. However, the noise produced 
harmonics in co-operation with the rot 
mwek be ae eee as the ie feqidenty 


The noise _may fess ieaclersnis when th ne ni 
frequency of the core, or of any other m nie: 
which is connected with the core, is 
frequency of the vibrations produced 
Machines with f. 
especially sensitive to the forced | 


x 


tion of the stator 
core caused by a 
stationary force 


POSITIVE 


NEGATIVE 
MAXIMUM 
FORCE 


MAXIMUM 
FORCE 


the harmonics. The cover of such machines is usually 
a relatively thin plate that behaves, with respect to 
vibration, as a membrane having many natural fre- 
quencies. Since there are many force waves with dif- 
ferent frequencies, the possibility exists that one or more 
forced frequencies will coincide with the natural fre- 
quencies of the membrane. 


proper chording of the stator winding one can reduce the 
harmonics of lower order, and by ‘proper skewing the 
influence of the dangerous slot harmonics can be reduced, 
_ but in the case of resonance, even a very weak harmonic 
may produce a heavy noise. The noise problem could 
be. brought nearer to its solution if one were able to 
determine the natural frequencies of the stator. The 
‘stator is a complicated structure consisting of the core 


laminations and bolts or bars which bind the lamina- 
tions together, of the frame, cover, shields, and so forth. 
Here is a difficult problem that has to be solved yet, - 


especially with respect to flexural vibrations. 
_ The natural frequency of the stator is independent of 


os 


_ the speed of the motor, but the forced frequencies pro-- 


"duced by the harmonics depend on the speed. There- 
fore, it is more difficult to avoid resonant points in a 
machine with variable speed than in a machine with 
‘constant speed. In Figure 4, the axis of abscissas repre- 
sents the number of force poles (or nodes), and the axis 
_ of ordinates, the natural frequencies. The curve repre- 
_ sents the natural frequencies of the stator. The vertical 

lines represent the frequencies for different force waves 

having 6, 12, 16, 24, and 32 force poles. The upper 
~ point of each vertical line corresponds to the normal speed 


of the motor; the point at the bottom of each vertical — 


line corresponds to the lowest speed of the motor. If 
_ the machine ran at its normal speed only, resonance 
_ between the forced and natural vibrations would not 
_ occur. Since the rotor speed is variable, the forced fre- 
“quency of each force wave goes through a wide range 
_and the intersection points will give resonance. 

Figure 4 refers to an induction motor with speed 
variation over a wide range. 
drive for smaller output is accomplished by a-c commu- 

tator motors and will be discussed later. The a-c vari- 
_able-speed drive for large output uses the induction motor 
asa primary machine, and the methods which are used 
_ are neither simple nor inexpensive. 
_ There are 4 different methods to vary the speed of an 
induction motor having fixed stator frequency: 


vi. By using a rotary converter which is connected to the slip 
_ rings of the rotor of the induction motor. 


“2, By using an a-c commutator machine which is connected to 
the. slip rings of the induction motor. 
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Figure 2. Distor- 


One cannot avoid the 
harmonics and the force waves produced by them. By . 


The a-c variable-speed _ 
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i te os \ - 
- on “| 


3. Through doubly feeding, that is, stator and rotor of the induc- 
tion motor are connected to two sources of different frequencies, 


4. By a rheostat in the rotor circuit. 


The first and second methods are based upon the 


fact that a voltage which is in phase with the line volt- 


age, Or Opposite to it, will change the speed of the 
induction motor when impressed on its rotor. When it is 
desirable that the induction motor does not lose its 
character as an induction motor, that is, its ability to 
change speed with the torque, the secondary machine 
must be able to adjust its frequency automatically to the 
slip frequency of the induction motor. 
verter and the three-phase commutator machine are 
able to effect this adjustment. This is one of the reasons 


: 
a 


The rotary con- — 


ot 
= 
rm 
‘ 


why the rotary converter and a-c commutator machines ~ 


have been used relatively often for speed control of the 
induction motor. ~ 

The scheme of connection between induction motor | 
and rotary converter is shown in Figure 5. When the 
torque on the shaft of the induction motor must increase ~ 
with decreasing speed, a d-c machine is necessary on its — 
shaft. 
speed, two d-c machines and a synchronous machine or — 
induction motor. are necessary. Both arrangements — 
are known under the name of Kramer—Cascade. The — 
variation here is possible only below synchronism. The 
speed can be reduced 30 to 40 per cent of the normal — 
value. 

Figure 6 shows the induction motor in connection 
with the rotor-excited a-c commutator machine. The’ 
stator of the commutator machine has a compensating — 


winding only. ‘The excitation is delivered from the *f 
line to the rotor winding through slip rings. 


pensating winding in series with the commutator is — 


connected to the slip rings of the induction motor. _ 


When the torque must decrease with decreasing _ 


The com- 


Speed variation is possible above, as well as below, syn- 


chronism. The machine has no interpoles. The com- 
mutation therefore, is sensitive, and limits the input of | 
this machine to approximately 200 kva. 

Figure 7 shows the scheme of the Scherbius machine. 
In this machine, the three-phase system is resolved into 
three single-phase systems. The purpose is to make 
space for interpoles. The compensating winding is — 
located in the poles. The windings of this machine are _ 
not simple. 
one for each phase. The interpole has three windings, ~ 
two for the elimination of the electromotive force of self- 
inductance, and the third to reduce the pansion 
electromotive force. 


Figure 3. Distortion of the stator core caused by (left to right) 
_ two-pole, four-pole, and six-pole traveling force waves 
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Each pole has three compensating windings, aa 


# 


Figure 4. Forced 
- frequencies in in- 
duction motors 

having wide speed 

variations. 
sections with the 
stator natural-fre- 
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Whereas the rotor-excited a-c commutator machine 
must be mechanically coupled with the induction motor, 


Inter- — 


quency curve indi- | 


; ee range ‘of eas variation is “limited. vA 


_ this is not required for the Scherbius machine. Figure 8 | 


shows the Scherbius machine driven by an induction 
motor, but it can also be driven by a separate synchro- 
nous machine. 
_ slip rings of the induction motor. . The scheme, as shown 
in Figure 8, is applicable when speed variation below 
synchronism only is required. For speed variation above 
synchronism, a small frequency changer coupled with 
‘the induction motor is necessary, as shown in Figure 9. 
Since the Scherbius machine has interpoles, it can be 
built for a much larger input. than the rotor-excited 
a-c commutator machine. Considering commutation, 
_ the Scherbius machine can be used for a speed varia- 
_ tion of plus or minus 30 per cent of the normal speed. 
__. When a speed variation over a wide range for a large 
‘induction motor is required, neither the Kramer-— 
Cascade nor the Scherbius machine can be used. In 
this case the arrangement shown in Figure 10 has been 
applied. The rotor of the induction motor is connected 
to a synchronous machine which is driven by a d-c ma- 
chine. Thus, the induction motor is doubly fed. It 
has the character of a synchronous machine since its 
speed is uniquely determined by the frequency of the 
line and the frequency of the synchronous machine. 
Besides the synchronous machine and the d-c. machine, 
a.second d-c machine and a second a-c machine (a 
. synchronous machine or induction motor) are necessary. 
ppeed variation is possible below spncareusn only. 


Figure 5. Schematic diagram showing the use of a rotary con- 
verter for varying the speed of a large induction motor 
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The field winding is connected to the ~ 
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in the rotor circuit is uneconomical, since the slip en 


_the noise produced by the pole tips and the stator 


winding. The existence of a damper 


. value. 


_ factor, such as the increased gap, the sinusoidal 


- a rotor-excited a-c 


chine for varying 


or is sent pak to the ee ti soneek ae a rh 
is lost. However, in some cases the latter method i 
preferred to the others for its simplicity. 

It cannot be said that the solutions for speed \ 
tion of the induction motor are ages 


SYN CHRONOUS MACHINES 


We turn, ROW: to yes synchronous a assy 


because here there is another source of noise, na 


A study of the noise produced by the harmonics i 
pole machines is necessary. 

An important problem for the synchronous ger 
rae salient 2 is the telephong ae 


me saturation, on a stator sila aa on 


usually connected with an increase of the » ‘ 
interference factor. Sometimes a little chan e i 
distribution of the damper bars reduces the 
interference factor to one half or even a thi 
An investigation of the influence of the « 
quantities on the telephone-interference factor i 
portant for the medium-size salient-pole machines. 
usual means used to reduce the telephone 1 


reduction of the saturation, handicaps the deve 8 
of the synchronous machine. ; ae 
The damper winding of a aneranee machine i 
asymmetrical winding. The damper bars are Y 

in the pole head only. There are no bars in the 

polar space. 28 al n whick 

damper winding plays a part very difficult. ; 
eke eer of the maces machin’. is pe 


Figure 6. Sche- 
matic diagram 
showing the use of 
commutator ma- 


the 
large 


speed of a | 
induction 
motor 


* 


Figure 7. Sche- 

_ matic diagram of 

the Scherbius ma- 
chine 


quadrature axis. Calculations on the synchronous ma- 
chine are based or the constants of its windings in both 
of these axes. There still exists no method for determin- 
ing the constants of the damper winding with sufficient 
accuracy. 
This hampers the accurate determination of the 
starting performance of the synchronous motor, of the 
subtransient reactances in both axes, of the damping 
torque, and of the synchronizing torque. | 
__ The starting torque, the starting current, and the pull- 
in torque, depend primarily on the constants of the 
damper winding. The accuracy of the calculation of 
these quantities on the basis of our present knowledge is 
_plus or minus 15 per cent. When guarantees have to be 
met, the designer calculates with a certain margin, and 
_ margin usually means an increase of the material in the 
“machine. Thus, much more work has to be done on the 
solution of the starting problem of the synchronous motor. 
In order to reduce the manufacturing costs, the con- 
“nection of the damper rings between the single poles 
often is omitted. The current distribution in the damper 
bars of each pole, in this case, is independent of that of the 
neighbor poles, and, as a result, circulating currents 
flow between the end bars, through the end laminations 
of the poles, and through the rotor core. Of course, 
‘this makes the computations connected with the damper 
winding much more difficult. 
It has been observed that an unbalanced short circuit 
_in the line may cause high overvoltages, and it has been 
found that the principal factor for determining the 
_ magnitude of these overvoltages is the ratio between the 
_subtransient reactance in the quadrature axis and the 
-subtransient reactance in the direct axis. 


When the damper segments between the different — 


‘poles are disconnected, the subtransient reactance in 
the quadrature axis is, of course, much larger than in 
the case when’ they are connected and, also, much 

larger than the subtransient reactance in the direct axis. 
In long machines, the circulating currents between the 

poles reduce the subtransient reactance in the quadrature 

axis, but, still the ratio is considerably larger than one. 
A complete solution of this problem will be possible 
only when more theoretical work is done on the damper 
winding with respect to its resistance and reactances in 
; both axes. 
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SCHERBIUS 
MACHINE 


TRANSFORMER 


Figure 8. Schematic diagram showing the usual connection 
between the induction motor and the Scherbius machine 


For investigation of stability problems in which the 
synchronous machine is involved, an exact knowledge 


of the damping torque and synchronizing torque pro- 


duced by it is necessary. Although the two-reaction 
theory in its final form gives the possibility of calculating — 
these torques, even when the primary resistance has to 
be taken into account, the accuracy of the calculations 
depends on the constants of the machines. The con-_ 


stants involved again are the constants of the damper 


winding and, in addition, the synchronous reactances 
of. both axes. These latter depend on the saturation of 
the machine and on the load. There exists no exact 
method of calculating the synchronous reactances that 


takes into account the saturation with satisfactory ac- 


curacy, and ithe theoretical work has to be done 
here too. : 


_ D-C MACHINES 


Proceeding to the d-c machine, we meet an old 
problem that is still new, namely, that of commutation. 
The commutation is not only an electrical problem; it 
is a mechanical problem and a chemical problem as well. _ 
The construction of the brush holder, the vibrationless 
running of the brushes and commutator, the brush pres- 
sure, and the chemical composition of the brushes are 
all of primary importance.. However, if we limit our 
considerations to the electrical problem only, we must 
say that this problem has not been entirely solved. 
The gap of the interpole and the ampere turns of the 
interpole can be calculated to a satisfactory accuracy, 
but not so accurately that changes of the gap on the 


test floor can be avoided. Ona certain percentage of d-c 


machines, the interpole gap has to be adjusted after — 
the machine has been assembled, and this means a 
waste of time and money. 

One of the difficulties lies in the determination of the 
electromotive force induced in the: short-circuited coil 
through self-inductance and mutual:inductance. The 
exact determination of the coefficient of self-inductance 
is not simple. Much more difficult is the determination 
of the coefficient of mutual inductance. But even if we 
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_ were able to calculate these coefficients with satisfactory 
accuracy, the solution of the problem requires that the - 
current in the short-circuited coil be determined asa — 
- function of time. This leads to complicated differential 
-equations that can be solved under eee assump- 

_ tions only. 

For this reason, the whole theory of commutation is 
simplified for practical use. The coefficient of self-in- 
ductance and the coefficient of mutual inductance are 
combined as one factor, and for the current variation as 
a function of time an average value is assumed. The 

_ formula for the electromotive force induced in the short- 
circuited coil through self-inductance and mutual in- 
ductance is 


ne) 5071; NV, aAzlo-* volts : 


eae tea sciaele oa ate L f ; 

where 1, is the length of the free pales N, is the number. _ Figure 12 shows another arrangement. te re 

___ of conductors per commutator bar, A i is the number of slot tealeehe This mare is ee s 
ampere conductors per unit circumference of the arma- 


ture, V, is the velocity of the armature and £ is a factor ea ee ie the a leak 


which takes into account the coefficient of self- and mu- 
Yu 


> 


; = tual inductance. A is calculated by aes the load cur- 
rent of the armature. ; 
Although the formula i is aianie it includes all of Ge ye 
oe factors which influence the commutation. We > 
~ see from this formula that if it were possible to reduce the a 
- factor & the magnitude of A could be increased. ‘The 
ee output of the machine is directly proportional to A and, 
thus, the output could be increased. Or, instead of in- 
creasing the magnitude of A, the armature velocity V, _ Hilgers 11. Use of 


denen tes" at the tc 
aay under the : 


= 


_ could be increased with a decrease in ¢. This, again, 9” L-shaped a due ‘hes 
means an increase in the output of the machine. Ber hes go Fatltiee winding. pas 

. zt : slot leakage ee 

A decrease of the factor can be achieved through We Sea FaOL the slot 


_ reduction of the slot leakage. An arrangement to Les, in Europe. As wi 
_ achieve this is shown in Figure i1. A solid copper bar in he commutation of the d-c mack 
of L shape is put into the slot. The reduction of the slot and undoubtedly will be made. A fi 
| ioe ata og ON : aie Bad. a commutation problem i is neces ys 
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A displ ee wae is “not Sau 
these two electromotive forces, becaus 

_ duced by different physical quantities. 
ments are necessary to meet both ; 
motive forces. ~ : at 
The transformer elevtromionve ares ae 1 
celled through transformation by an 

-' Like the electromotive force of ; 
former electromotive force must be ca 

_~ electromotive force that i is induced in the sh 
| _ coil through rotation in an auxiliary field. 
Figure 9. Schematic diagram showing the use of the Scherbius _Sible at a single speed only. At all other s 
machine for speeds above synchronism electromotive force will exist in the short 
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“The o oncideae: are cones bad at aeandsill There is | 


‘no reduction at all of the transformer electromotive 
force at standstill. This situation leads to a reduction of 
“the flux and, where possible, also to a reduction of the 
line RSHLH cy, as in the transportation motor. Thus, 


due to the transformer electromotive force, the a-c 


"Figure 12. Method of reducing slot leakage by use of short- 
circuited coils 


‘commutator motors are oversized in Comparison with 
the induction motor or synchronous motor of the same 
Output. 

The best existing a-c commutator motor, as far as the 
“commutation is concerned, is the single-phase series 
motor (the transportation motor). This is so because 
athe transportation motor has an interpole winding and 
a special arrangement to reduce the transformer electro- 
_ motive force: a resistance parallel to the interpole wind- 
_ing shifts the current in it in such a manner that one 

i _ component of the interpole flux takes care of the electro- 
_ motive force of self-inductance while the other compo- 
_nent takes care of the transformer electromotive force. 
ein three-phase commutator motors one must consider 
‘the electromotive force induced in the short-circuited 
coil by the rotating field instead of the transformer elec- 
tromotive force. : 
Figure 13 shows the scheme of the three-phase series 
Bmotor. A- transformer is necessary between the stator 
-and commutator. Torque and ce are changed 
"through brush shifting. 


Two kinds of the three-phase shunt motor are on the - 


; market—the stator-fed and the rotor-fed motor. Figure 
4 shows the scheme of the stator-fed three-phase shunt 
_ motor. The stator has a main winding connected to the 
‘ line and an auxiliary winding connected to the commuta- 
tor. A small induction regulator is provided in order to 

renee the armature voltage and speed. 
_ The rotor-fed three-phase shunt motor is shown in 


Erigire 15. The rotor has two windings, one connected - 
with the slip rings, the other connected with a com- - 


eae The slip rings are connected to the line. 

The operation of this motor is the same as that of an 
“induction motor with the primary winding in the rotor, 
4 the secondary winding in the stator, and a commutator 
: ‘machine that impresses a voltage on the secondary 
winding. 


In order to change the magnitude of the impressed 


voltage, two sets of brushes are necessary on the commu- 
_tator, shifted, with respect to each other, in the axial 
“direction. The beginnings of the three stator phases 
“are connected to to one set, the ends to the other set. When 


>. 


_ 
_ 
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output have been in satisfactory operation for years. 


the brushes that belong to ‘the same phase are in the 
same line, that is, when they are located on the same 
commutator bar, the impressed voltage on the stator is 


zero. In this position of the brushes, the machine be- 


haves as a normal induction motor. By moving one 


brush set with respect to the other, in one or the other © 


_ direction, it is possible to change the magnitude and 


direction of the impressed voltage and, therefore, the 
speed also. 


The two rotor windings shown in ineare 15 can be- 


connected to a single winding. 
As we see from the schemes of the three-phase motors, 


nothing is provided to eliminate the electromotive force 


of self-inductance in the short-circuited coil. An ar- 


rangement to reduce the second electromotive force of 


the short-circuited coil is not possible because of the fact 
that we are dealing with a rotating field. Hard brushes, 
in this case, are the single remedy against bad commuta- 


tion. An improvement in the commutation can be 


achieved by putting resistance between the risers and 


the winding or special winding connected to the com- — 
mutator, but this is neither simple nor economical. = * 
- Because of the lack of arrangements for 1 improving 1 thes 


commutation, the three-phase a-c commutator motor is 


; limited to a small output. For a larger output it be- 


comes sensitive with respect to commutation. 
Many thousand a-c commutator motors for salle 


Yet the a-c variable- -speed drive is still awaiting a solu- 
tion. 


PROBLEMS COMMON TO ALL ELECTRIC MACHINES 
er 


We proceed, now, to the problems common to all elec- 


tric machines. These are the loss problem and the cool+ 
‘ing problem. ; 


Losses. | There are four kinds of losses in the elec- 
tric machine—copper, iron, windage, and friction losses. 
The copper-loss problem can be considered solved. We 


are able to build even large machines with approxi- 


mately ten per cent extra loss in the copper. In small 


machines, the extra copper loss is small because of the 
small size of the conductor. In medium and larger — 
. machines, a proper stranding reduces the losses. In 
large machines, special means may be necessary to keep — 
the extra loss down. These means are the group trans-" 
- position, the inverted- turn transposition, the twisted- 


lead transposition, or, finally, the Roebel transposition, 
which is made up inside the slot, whereas the three other 
kinds of transposition are made in the end winding or 
in the leads. 

Great improvement can be expected in the iron-loss 
problem through the use of cold rolled steel. Much 
progress has been made in transformers by this means. 
However, there is a factor that limits the use of this steel 
in electric machines. Its good properties—high mag- 
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netization and low losses when magnetized in one cer- — 


tain direction only—make it adaptable to the stationary 
field of the transformer. But, in the electric machine, 
with rotary magnetization, that is, magnetization in all 
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solution. . 


directions, the cold rolled steel must be equalized for all 
directions before it can give here the same good results 
as in the transformer. 

Not all iron losses in the electric machine are due to 
the main flux. A large part is due to mechanical rota- 
tion. If we consider, for example, the no-load losses of 
an induction motor, approximately one third is produced 
by. the ‘main flux and two thirds through mechanical 
rotation. This ratio, one third to two thirds, depends 
on the slot combination chosen and is valid for a well- 
designed motor. Atno load, a badly designed motor may 
have the ratio between the iron loss due to the main field 


_and the iron loss due to the mechanical rotation, one 
: to six, and more. 


In general, in the electric machine, 
_ the iron losses Been not only on the quality of the iron, 
but also on the design. However, in a well-designed 
machine, an improvement in the quality of the iron will 
reduce the iron loss. Progress of the same kind as in the 


transformer can be expected in the electric machines, 
~ also. - 


Not very much attention has been paid to the effi- 


ciency of the fans in electric machines except those in 


turbogenerators, where the friction losses play a great 
part. Improvements in the fans of ‘all other machines 
can be made. However, much more important than the 
_ efficiency of the fan, is the air distribution produced by it. 
‘The air distribution in the machine is of primary impor- 
_ tance for its cooling. — : 


The heating Pacbien is still far from its 
The electric machine is a body composed of 


- Heating. 


many parts having different heat conductivities. 
_ not a solid body; it is divided by air ducts into sections. 
The heat ‘has to be transferred to the air in these vents, 
to the air at the end windings, and to the air at the 


cylindrical surfaces of the core iron. The heat-transfer . 
_ constants at all these spots have a great influence on the 


cooling of the machine. Since the heat conductivities 


_ of all insulating materials used in the machine are in- 
volved, a dozen different heat conductivities, and at least 


four heat-transfer constants have to be taken into ac- 


count for the solution of the heat problem. These four — 
heat-transfer constants are those of the end windings, of _ 


the coils in the vents, of the iron in the vents, and of the 
iron in the gap of the machine. All heat-transfer con- 
stants depend mainly on the air velocity. For example, 
the heat-transfer constant of the end winding is equal to 


0.025 watt per square inch per degree centigrade when 


the air velocity between the end windings is equal to 
590 feet per minute, and to 0.038 watt per square inch 
per dégree centigrade when the air velocity is equal to 
1,180 feet per minute. 


When the width and depth of the coil are cea in 
comparison to the length of the conductor, the heat 


problem can be treated as a one-dimensional problem, 


_ that is, it can be assumed that there is no temperature 


change in the transverse section of the conductor, and 
that a temperature change exists only in the axial direc- 
tion of the conductor. In large machines with deep 
slots, the heating problem of the winding must be 
treated as a two-dimensional problem. 


' 


_ windings, the coil portions which lie in the vents, 


It is” 
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machine. But, only the solution of the heat problem 
will enable us to make this distribution in a desirable 
_ way. 


_ INSULATING MATERIALS FOR HIGH TEMPERATURES 


There is another prospect for further progress in elec- 
tric machinery. This is the improvement of insulating 
materials with respect to their ability to resist higher 
temperatures. ‘Tests are now in progress on materials 
that are able to withstand very high temperatures. 
Since the permissible temperature rises in electric ma- 
chines are determined by the insulation materials only, 
a higher output for the same weight will be achieved 

_ by new materials. The higher the temperatures that 
can be.admitted, the more one will have to know about 


the heat distribution and heat transfer in the machine. ° 


Study of the heating problem must go hand in hand with 
an increase of the temperatures. 


- METHOD OF TEACHING ELECTRIC MACHINERY 
As we have seen, many problems in electric machinery, 
both old ones and new ones, are awaiting solution. 
_ We have seen further, that there are possibilities for an 
increase of output at the same weight, or for a decrease of 
weight at the same output. Both mean better utiliza- 
tion of the material. We can expect the postwar period 
to be one of progress in electric machinery, and this 


_ progress will keep se with progress in other technical 


fields. 


Figure 14. 
matic diagram of a 
stator-fed — 
phase shunt motor 


- x 


At this point it should be noted that not all the prob- 
lems in electric machinery have been touched upon, and 
that there are many more problems which could be dis- 

cussed. Some new types of electric machines, as, for 

example, the electric coupling and the Amplidyne, 

have not been even mentioned. ‘There is one more 
problem that should be pointed out, however. This is 
the method of teaching electric machinery. 


Sche- — 


three- — 


is not desirable. Still less so is an overloading of the 


_ mind of the student by more matter. Therefore, other 


methods of teaching will have to be found ae ae 
based on logic, not on memory. 


~ 


Figure 15. Sche- 
‘matic diagram of a 
rotor-fed _three- 
phase shunt motor 


When one talks to an engineer who is more or less 
familiar with the field of electric machines, and who 
mentions the different kinds of machines as, for example, ; 
the synchronous machine or the d-c machine, one gets 
the impression that he uses different thought processes 
for each kind of machine. He considers the machines as 
entirely different. 

For the simplest example, consider the electromotive 
force induced in the windings of the synchronous and 
of the d-c machine. When the engineer who works in 
a-c machines is asked about the electromotive force of 
the a-c machine, he writes the formula: 


E=4.44fNK,K,®10-* volts 


But, if he were asked about the electromotive force 
induced in a d-c machine, he probably would try to 
‘apply an entirely different method of attack or would 
refer to a textbook. 


This would not be necessary if he 


» 


100% = TOTAL LOss — 
COPPER LOSS 
59% 
SLOT———>|<— END WINDING 


HEAT TRANS- 
FERRED FROM 
WINDING 


HEAT TRANSFERRED 


__ The progress in electric machinery, as in other fields, © IRON FROM WINDING TO 
netration.into the | Heat TRANS- 
tmattes, and farther progress will be made through still Leto, sk qteaaraserensee, | [| wes romseennee 
eens nae ee ee, Me Series S IRON IN RADIAL AND FINGER PLATES TO THE AIR 
'more thorough study of the phenomena that occur in DIRECTION 
the machine. This means that the teachers will have to Figure 16. Heat-loss diagram for 1,600-kva synchronous 
enlarge their programs. A lengthening of the study time generator 
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knew that the d-c machine is also an a-c machine, except 
that it has a special device, the commutator. He could 
then use the same formula as for the a-c machine. A 
correct knowledge of the function of the commutator 
would tell him that the brushes pick up the amplitude 
of the a-c electromotive force, so he would multiply the 
a-c formula that gives the effective value by V2. The 
distribution factor of a d-c winding is 2/7, or the diame- 
ter divided by half the length of the circle. 

When one asks a young engineer why the synchronous 
machine runs synchronously, one does not often get a 
suitable answer. The student never thinks about this, 
because the synchronous machine is usually treated 
apart from other types of machines. 

There is no justification for treating the synchronous 
machine, the induction motor, the d-c machine, and so 
on, as different machines. There are three fundamental 
laws that govern all electric machines, and these laws 
suffice for the investigation of even the more complicated 
problems, as, for example, the skin-effect problem in 
conductors. 

The teaching of electric machinery should start with 
the fundamental laws, explaining them in a general 
manner so that they can be applied to all kinds of elec- 
tric machines. This includes information about the 
windings, and a complete treatment of the magnetic 
circuit and of the leakage reactances for all electric 
machines. 

Teaching the operation of the electric machines should 
follow. The shortest way to teach the operation of the 


electric machines is to start with the transformer, since . 


the transformer is the simplest a-c apparatus. The in- 


duction motor must follow, because the induction motor 
is a general transformer. It transforms not only the 
voltage, but also, the frequency. It is scarcely necessary 


to mention that we use, according to the AIEE standards, ~ 


the equivalent circuit of the transformer in order to 
determine the performance of the induction motor. 

After an explanation of the fundamentals of speed 
control of the induction motor by the use of an impressed 
voltage on its slip-rings, the synchronous machine appears 
as a special case of the induction motor, namely, the case 
where the impressed voltage is a d-c voltage. The use 
of the transformer diagram for the synchronous machine 
is then justified. The two-reaction theory that is used 
in synchronous machines is not a new principle that 
changes the character of the synchronous machine as a 
transformer. It is only a refinement necessary for the 
salient-pole machine. 

The d-c machine should follow the synchronous ma- 
chine. Yet, the d-c machine can be treated before, or 
parallel with, the synchronous machine when it is em- 
phasized that the d-c machine is actually an a-c machine. 
The commutation problem is an a-c and not a d-c 
problem. The rotary converter then associates the syn- 
chronous machine with the d-c machine. The losses 
and heating’ must be treated from a general point of 
view, since the methods of their calculation are the same 
for all machines. 

I believe that this method of teaching electric ma- 
chinery is the shortest and most logical. It gives the 
student a far better understanding of the phenomena in 
electric machines, than does the practice of treating 
each machine as an individual unit. 


“Klydonogram” Reproduced on 
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Golf Green by Lightning Stroke 


Lightning striking the smooth wet surface of 
a golf green at the South Hills Country Club, 
Pittsburgh, Pa., burned this unusual lacey 
pattern into the grass. The figure was simi- 
lar to that produced by positive discharges 
on sensitized photographic films used in the 
Klydonograph, an instrument for the in- 
vestigation of surge phenomena. The 16 
main branches of the figure varied in length 
radially between 61 and 70 inches. 
lightning left a hole 11% inches in diameter 
and 1% deep atthe center, P.H. McAuley 


of the Westinghouse Electric and Manufac- 


turing Company, East Pittsburgh, Pa. are 
shown examining the terrain after the storm 
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__ A Letter on the Kilgore Bill 


From V annevar Bush (PF 24) to Senator H. M. Kilgore 


Ay dear Senator eee 


As I promised in my letter of August 18, I am now 
yriting you a further letter in regard to S 702. It is a 
ong letter, for I have commented not only on the bill. 
self, but also more broadly on the general subject, in 
he attempt to give you my thoughts in a constructive 
manner. ‘These comments apply not only to S 702 but 
Uso to its companion bill, HR 2100, which was introduced 
yy Mr. Patman on March 5, 1943, and was referred to the. 
douse of Representatives’ committee on patents. 

This problem that we both have been studying is ex- 
eedingly important. Since it may well involve the future 
1ealth, comfort, and safety of this nation to an extraordi- 
lary degree, its importance warrants all of the effort 
vhich you and your committee have been devoting to it. 

It has two phases. One is the appropriate organiza- 
ion of science and technology for the prosecution of the 
war. The second is the corresponding problem in times 
of peace. 


_ WARTIME I MPLICATIONS | 


In my opinion, these two phases cannot be treated as 
a unit. In times of war this great democracy does many 
things that are aimed at a relatively brief intense effort. 
We centralize authority, subject ourselves to rationing and 
restraints, and send our sons to fight under the necessary 
rigors of military organization. Events have already shown 
that a democracy which thus girds itself for war can con- 
tend successfully with the most rigid of totalitarian states. 
In fact, it can overcome them, for the resourcefulness 
iMitiative, and self-reliance which are engendered in a 
people by the privileges of democracy, when marshalled © 
under a temporary authoritative war organization, can 
surpass by far the performance of any permanently regi- 
mented people in the complexities and technicalities of 
modern war. We have already proved this in Africa, in 
the Far East, and over Europe, and we will prove it again 
and again as the war progresses. I trust that we as a 
people’ will never forget what we have learned and are 
learning during this war period. 

Thus, in time of war, I believe in a centralized control, 
and I believe such control can appropriately be applied 
to science and its applications, if every effort is made in 


the process to preserve the independence of action of sci-, 


entific and technical groups within their assigned spheres of 
action to the maximum possible extent. This has been the 
philosophy of the Office of Scientific Research and De- 
velopment, and the record will show that-it has been suc- 
cessful in its fields of development of new weapons and 
military medicine. 

As applied to the war period, S 702 seems to have four 
major objectives. First of all, it would alter the existing 
administrative organization of scientific activities by. 
setting up an Office of Scientific and Technical Mobiliza- 
tion having the powers specified in section 4 of the bill. 


i ieyat Bush is president, Carnegie Institution of Washington, Washington, 
D. C., and director, Office of Scientific Research and Development, Washington, 


DvD. G. 
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eeeacdls it would further amend the provisions of Br: 7 


Selective Training and Service Act of 1940, as amended, 
by setting up a separate procedure for the granting of occu- 
pational deferments to people having scientific or technical 
training and experience. Thirdly, the administrator of the 


Y ae 


Office of Scientific and Technical Mobilization would be 


given certain powers With respect to the requisitioning 
of scientific and technical facilities during the war. 


‘Lastly, the bill would vest in the Office of Scientific and 


Technical Mobilization very broad and far-reaching 
patent rights. I think that it may be helpful for you to 


a 


1 
a 


have my comments on and reactions to each of those war- ~__ 


time objectives. 


Administration of Wartime Scientific Activities. 
pointed out in some detail in my letter to you (dated 
December 7, 1942), commenting on the bill (S 2721) 


is an adequate existing administrative setup handling the 
necessary scientific war activities. Under Executive 
Order 8807, the President granted rather broad powers to 
OSRD, a temporary war agency, concerning the plan- — 


~ 


ning, co-ordination, initiation, and support of scientific — 


and medical national-defense research activities. . These 
powers have been carefully scrutinized for the past several 


is Tae 


- that you introduced at the last Congressional session, there — ; 


‘. 


years by the Congressional appropriation committees, ~: 


and the congress has seen fit to finance OSRD’s opera- 
tions by providing the necessary appropriations. 


Acting 


under that authority provided by the President and the 


Congress, OSRD has become the keystone of a closely 


integrated, highly co-operative organization of war re-— 


search and development work for the Armed Services. — 


best evidenced. by the great confidence shown in it by the — 


~Armed Services and by the extremely important results — 


that have been achieved. 


' That such an organization has been and is successful is 


It seems to me that it would be ill-advised and dangerous : 


to throw a “monkey wrench” into such finely meshed _ 
machinery at this late date by such a major administrative 


As decector of the Office of Scientific Research and De- ~ 


velopment, Doctor Bush is eminently qualified toanalyze — 


the wartime implications of the Kilgore Bill $ 702 and its 
companion Patman Bill HR 2100. He is equally well 
qualified to analyze their peacetime implications by 
virtue of his achievements and standing as a scientist, 
engineer, educator, and administrator, for which he 
recently was awarded the AIEE 1943 Edison Medal. 


The AJEE board of directors adopted resolutions oppos- 
ing passage of these bills on June 24, 1943. This action 
was reported and the provisions of the bills were out- 
lined in the August 1943 issue of ‘Electrical Engineer- 


ing” (pages 360-1) which also carried additional com- 


ments in the ‘“‘Letters to the Editor” columns (page 381). 
Further correspondence onthisimportanttopicisinvited. 
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‘against the rigors of war. 


change as is s reflected i in 1S 702. Because of the inevitable 


disruption and confusion that would result from such a 


major organizational change, it seems to me that the 


Congress might better concentrate its efforts on remedy- 


ing any flaws that you may find in our existing organiza- 


tion rather than attempt to superimpose an over-all — 
organization at this late date in the war period. , 


Wartime Utilization of Scientific Personnel. The second 
major wartime change reflected in S 702 concerns the 


_better utilization of our scientific personnel by amending 


the Selective Service Act. Subject to that act and all the 
powers and regulations of the War Manpower Commis- 
sion, OSRD has mobilized a large percentage of the best 


qualified scientists and technicians of the country, pri-~ 


marily by means of the execution of contracts with educa- 
tional institutions and industrial organizations whereunder 
specific war projects are conducted. However, OSRD’s 
powers concerning the utilization of scientific personnel in 
war work have not included any authority to affect in any 
way the operations of the Selective Service System by con- 
trolling generally the disposition and utilization of men 


having scientific and technical training. The relationship 
_ of our scientific man power to the Selective Service pro- 
cedure has not, in my opinion, been clearly’defined, and. 


the procedure for ensuring that men of this special training 


are used to full advantage in places where their talents 


could best further the war effort has been ineffective. It 
seems to me that the prosecution of modern war requires 


the treatment of scientific men as a special group to be 
specially allocated for work in the fighting services and in 


civilian research, and that this cannot be done adequately 


_ under the present procedures of the Selective Service Sys- 


tem. There is no question here of shielding a special class 


intelligent use of a great nation’s asset. The young men 
who make up this group should be under orders to serve 
where needed and, if the public interest indicates that they 
should remain in the laboratory rather than serve in the 
field, they should be retained in the laboratory. Likewise, 


_ when they are needed in the field they should be trans- 
ferred there under orders to share the combat hazards . — 
with the members of the Armed Services in performing | 

_their duties. 


In other words, the scientific group should 
have their own selective service system, adapted to placing 
them exactly where needed. 

My comments on this point are not intended to be in 


criticism of the efforts of the present Selective Service 


System because my point is directed rather to the legisla- 
tive basis on which they operate. As a matter of fact, in 
spite of its inherent difficulty, much progress has been 
made on the job by the co-operation between the various 


governmental agencies involved. The problem is far 
from solved, however, and even at this late date I think. 


that it would be advisable to enact legislation placing the 
matter on a firm basis. Therefore, I suggest that the Con- 
gress might well consider section 5 of S 702 along with 
other pending legislation affecting the operations of the 
Selective Service System in order to work out as soon as 
possible a solution to this problem that is consistent with 
the solution to other manpower problems. 

Requisitioning of Scientific Facilities for War. Concern- 
ing that part of S 702 dealing with the requisitioning of 
scientific and technical facilities needed by the Govern- 
ment for war purposes, it seems to me that no such legis- 


lation is needed because the present patent and war- 
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cases. 


-reasonable basis. 


_ possible effects of such legislation on the prosecution of f th 


_ May 27, 1941, the Government has entered into tl 


- the Government shall receive a royalty-free li 


It is rather the question of the 


will protest that the Government has broken faith v 


_Mments entered into in good faith by organizations \ 
primary purpose has been to make more | effe 


erik ae ue power is ‘now sesieue e f 
"use, it has been the experience of OSRD that it is Ascea ir 


‘hen owners. 


to exercise such powers only in the most excey 
As a whole, we have found the owners of facilitie 

and patent rights to be more than willing to turn over th 
use of their property to the Government for war work 01 n 


‘ . 


Wartime Use of Patents. The last point coverec ed 
S°702 in wartime concerns the vesting in the Governmen 
of certain patent rights. On this point, I think that it j 
important for you and your committee to consider th 


war. Since the declaration of the national emerg 0 
ousands 
of contracts ailing for work in connection with ‘the 
velopment and improvement of war weapons. — At leas 
in the case of OSRD, all research and development wor 
has been done under such contracts on a nonprofit } bas 
both by educational institutions and commercial organize 
tions. In handling inventions made by commercial ona a 
zations under its contracts, OSRD has followed the le 

of the Army and Navy by providing in the contracts tk 
: ‘oa uc 


inventions for specified purposes and that the 
inventions shall vest in we et ce: In ig 


work under Goverintaae contracts hespatty in 


_ only minor adaptations of past inventions mad a 7 
oO ene and i in vee cases the See the ; 


— 


Governnient contract ee shoul? receive ae a t 
free license for developments made under a Gove nmen 
contract. Pe st 
The theory expressed in section 7 of S 702 constitutes 
a radical departure from the theory heretofore followed by 
the Government in dealing with war contractors Co} ce rn 
ing patent rights. I think that it is important to recognize 
the fact that such a radical departure naa Il 
be vigorously fought by those persons and organiza 
opposed to the theory that the Government should bi 
owner and custodian of all inventions made since M 
1941, under contracts or other arrangements v 
the So reramcnt has contributed “any money, ‘cred lit, 
physical facilities, or personnel.” Even though | provisic on 
is made for the payment of fair and just compensation fo or 
the seizure of such property rights, there will be many whi ) 


those who have relied upon equitable contractual ag 


2 


tive ~ ne 
prosecution of the war. It is my “considered judgmen 

that the storm of controversy that would arise upon thi 
enactment of such far-sweeping legislation, especial I 
from those nee commercial organizations whose « com | 


ete co-operation and attention is. vitally needed in the 
ar program, would do irreparable harm to the united 
1d concerted program for the development, improve- 
ent, and utilization of war weapons that is now being. 


wried on so effectively. Therefore, I suggest that con-— 


deration of a radical departure from the present govern- 
ental system of handling patent rights at least be deferred 
ntil after the war is won and that it then be made the 
ibject of very careful study before action is taken. 

On the general question of the advisability of such patent 


Summarizing my views on the wartime aspects of S 702, 
it seems to me that: (1) the proposed administrative 
changes are undesirable and would be detrimental to the 
effective prosecution of the war; (2) the proposed requisi- 
tioning power covering scientific facilities is not needed; 
(3) the proposed change in the Selective Service System 
concerning scientists and technicians should be considered 
carefully by all the Congressional committees studying the 
man-power problem; and (4) the proposed changes af- 
fecting inventions and patent rights should not be made 


gislation, I wish to point out that 
1e President has appointed a Patent 
lanning Commission which has 
een working on this general prob- 
sm for some time. I regard the 
rst report of the commission (ZE, 
ept. °43, pp. 423-4) as being a valu- 
ble step toward effectuating certain 


dvisable changes in our patent - 


ystem, and I understand that the 
ommission is now at work on a 


econd report dealing with the prob- — 


em of Government ownership of 
atent rights. In view of the com- 
lexity of the problem, I believe that 
t is advisable to await the results of 
he commission’s study before any 
ittempt is made to enact legislation. 


My personal views concerning our. 


yatent system have been expressed 


1. The-proposed administrative changes 

are undesirable and would be detri- 

mental to the effective prosecution of the 
Ware to .. 


2. The proposed requisitioning power 
covering scientific facilities is not needed. 


3. The proposed change in the Selec-_ 
tive Service system concerning scien- 


* tists and technicians should be considered 


carefully by all the Congressional com- 
mittees studying the man-power prob- 
lems. : 


4, The proposed changes affecting in- 
ventions and patent rights should not be 


made during wartime because they 


would be a source of confusion and dis- 


. satisfaction that would be harmful to the 


- war effort. 


during wartime because they would 
be a source of confusion and dissat- 
isfaction that would be harmful to 


. the war effort, but certain such pro- 


posals might profitably be referred 
to the Senate and House committees 
on patents for consideration along 
with other suggestions concerning 
the improvement of our patent sys- 
tem. Thus, I conclude that no over- 
all legislation of the type embodied 
in S 702 is needed at this time con- 
cerning the organization of scientists ~ 
in connection with the war effort. 


PEACETIME IMPLICATIONS 


That leads me to approach § 702 
from the standpoint of studying its 
proposals concerning the appropriate 


yefore the Temporary National Eco-- 

jomic Committee, but perhaps it 

will be helpful to summarize them here. _In my opinion, 
yne of the primary factors bringing about our extraordi- 
nary technical advancement and our high standard of liv- 
img has been the fact that this country has had a sound 
patent system stemming from the Constitution. That sys- 
rem now needs some revision in order to make it consistent 
with modern conditions and to benefit from our past expe- 
rience. Any such revision, however, should be made delib- 
erately and with great care so that the fundamentals which 


have proved so valuable to the country over a long period © 


of time are not injured. I believe that it is essential to, 
the health of our industrial life for us to have a constant 


influx of new, small, and aggressive companies, and our _ 


sound patent system up to date has made possible the ad- 
vent of such companies. Thus, it seems to me that basic- 
ally our present patent system furthers the public interest. 
- Of course, it is inevitable that over a period of time the 


rights, especially considering the present number of 
Government employees and Government contracts pro- 
viding for such acquisition. I agree with other commen- 
tators that at the present time we have no fully adequate 
method of handling such patent rights for the full benefit 
attempts of the Patent Planning Commission to work out 
a uniform administration applicable to all Government 
agencies that will be in the best public interest. However, 
inasmuch as the patent-system problems cover many issues 
that are complicated by war conditions and are quite 
unrelated to the general scope of S 702, I think that the 
problem requires separate legislative treatment and full 
consideration by all the Congressional committees having 
jurisdiction over patent problems. $ Z 
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lovernment should accumulate a large number of patent — 


of the public, and I am in complete sympathy with the 


peacetime organization by the Gov- _ 
ernment of the scientific affairs of 
rs ; the country. This aspect is fully as 
important as the first, especially since we are getting along 
reasonably well in applying science to the war effort, and 
it is important for the prosperity and safety of the country 
that equally successful relations between the Federal 
Government and the scientists be maintained in the years _ 
of peace to come. by 
You and I have in view the same end; namely, the best 
furtherance of science for the benefit of the country. Al- 
though we may differ in our analysis of the methods to be 
followed in achieving that objective, I think that the mat- — 
ter is of such importance that it should be studied from 
every angle and every shadow of thought explored in an ~ 
attempt to reach the best solution. It is in what I think 
is a spirit of constructive criticism that I find myself in 
disagreement with details of the peacetime aspects of 
S 702 and even more strongly with the underlying philos- 
ophy upon which they are formulated. I am in agree- 
ment with other aspects of the bill, however, and I shall 
attempt to emphasize these and point out the means which 
my experience in science and Government leads me to 
believe will form the basis for beneficial legislation. 
Before discussing the effect of the proposed legislation 
on different scientific groups, it seems advisable to point 
out that my analysis is based on the assumption that “all 
agencies and departments of the Federal Government,” 
as used in section 4(,f) of S 702, means “all agencies (of 
the Federal Government) and departments of the Federal 
Government.” If a broader meaning is intended under 
which the power of co-ordination given to the Office of 
Scientific and Technical Mobilization would extend to 
nongovernmental agencies as well as agencies of the 
Federal Government, many of the comments which I 
shall set forth would be quite different. The question of 
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interpreting properly the quoted words brings up whatI 
think is a fundamental inconsistency between the ex- — 
tremely broad purposes set out in section 1 of S 702 and 


- the much more limited powers that would be given to the 
Office of Scientific and Technical Mobilization under sec- 
tion 4 in order “To effectuate the purposes of this Act, 
.’ It seems to me that this inconsistency should be 


esieatan by a narrower definition of the purposes Co) 


_ the act. 

_ There are three great groups of scientific and technical 
men in this country: those in public service, those in in- 
dustry, and those in universities and nonprofit independ- 
ent scientific institutions. In considering the need for 
central control over science by the Federal Government 
beyond that which existed prior to the war, it is necessary 
to examine and analyze these three groups separately. 

_ Scientific Personnel in Government. 
continue scientific activities on the part of agencies and 


_ departments of the Federal Government, and the Congress 
should support such activities generously because there — 


are many phases of scientific work that can best be done 
_by men in the Government service. As a nation we can be 


proud. of the accomplishments of many of our Government. 


a, laboratories, such as the Bureau of Standards, the Public 
Health Service, several of the Department of Agriculture 
laboratories, and so on. In the past there have been several 
_ - proposals to centralize all government scientific work in a 
single department, possibly making this a new Depart- 
ment of Science with cabinet representation. This idea is 


added recognition and support to science in Government 

_ departments. 

_ to such a full unification of governmental scientific effort 

that should be weighed easchully before an such move is 
effected. 


The greatest difficulty Would lie in Rania each 


_ separate Government scientific effort from close associa- 

_ tion with the department most interested in its work. For. 
. example, the scientific work of the Bureau of Entomology 
: and Plant Quarantine, the Bureau of Agricultural Chem- 
istry and Engineering, and other such bureaus, is almost 

- inseparably connected with the work of the Department 
_ of Agriculture as a whole. Similarly, the Geological Sur- 
_ vey derives strength by being a part of the Department of 
_ the Interior. 
- Iam sure that centralized control by a new independent 


agency of all. scientific work in Government departments 


would be strongly resisted. Certainly the War and Navy 


_ Departments would insist that they control absolutely the | 
_ secret work on new weapons which they conduct in their 
_ ownslaboratories in times of peace, much as-they might be 


willing to supplement their own activities by requesting 
and receiving help from the universities, industry, and 
other governmental laboratories. Therefore, I have come 
to the conclusion that it would be difficult to gather all 
science activities of the Government into one organization 
without serious sacrifice. As a matter of fact, I judge that 
you have reached the same conclusion because I do not 
find any such complete integration of governmental re- 
search in the bill. 
In section 4(/), however, I do find a provision i the 
_ co-ordination of the governmental research activities of 
the various Federal agencies and departments. This, I 
judge, is not intended to imply either power to direct or 
power to control, independent of the heads of departments 
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tence in recent sce. much | to 


We should, of course, © 
with this matter. 


- Congress has available all of the 
executive departments for aid when 


attractive to many, especially as it would seem to give an 


‘There are, however, several disadvantages 


the selection of the necessary scientific 
Examples of this sort could be multiplied. 


_ are concerned, the bill does 
not now provide adequately for 


_ and it would be inadvisable to. 


_ portunity in this field for bene-_ 


. is a guide. 


eee ie. Hoined ae it ee ‘ 
drawn ona voluntary basis fr 
personnel of the country. There 


own purposes. Theat ae ation acted, as in 
for the heads of the depart 1ed, nd th 


In passing, slice me to soreco te a ee 
nection which is not a part of the bill, 
I have often wondered thi 
and its committees do not avail themselves 
the advice of ‘the scientists of the 


problem of scientific nature, but it does 
more are constituted | oe ‘The « 


fees ep Saat pe this pane pe te 
cies, notably the National Advisory Comn 
nautics, include scientific men in the 
serve on a voluntary basis, and 
that oe has worked well in the case 


Seine a: she ose fete: Sonekd aS. 


Pee thus to: eon WLIse their” ‘services vol 


a ate a tes to advantage. =< roa 
It may well be asked: How does « one 


ability anil disiniaegaees Such 2 
to a discussion of the bill, for I feel 


adequate for ensuring the: services of men « 
caliber. 


So far as Government scientists 


the correlation of their efforts, 


extend the bill to the point 
where unitary control of all 
governmental research would 
be exerted, but there is an op- 


ficial correlation of effort. 
nition by k 
There are even lists of « 

prepared by taking ballots among s 
Some of the scientific bodies, notabl 

Academy of Sciences, have the recognition 
in their charters. aie American Associ 
vancement of Science, through a carefully 


Sf representation, integrates the large-membership i in very 
nany scientific organizations throughout the country. 


ye 


t seems to me that some of this existing machinery should 
utilized in the procedure of selecting representative 


cientists for a governmental purpose in order to select 


enerally. It can safely 
ye assumed that men 
elected for eminence in 
cience by scientists them- 
elves will also generally 
ye disinterested, for men 
‘an very seldom rise to. 


presentative men having the confidence of scientists 


” 


be, 


The general idea of having 
various units in an industry 


_ competing on the basis of which 


one can supply the public with 
the best goods at the lowest cost 


eal prominence in sci- 
nce in the estimation of 
heir colleagues unless 
hey place science itself 
irst in the ordering of 
heir professional careers. 
In reviewing the bill, 
ind in thinking of post- 
varscientific organization ; 

enerally, I believe this point is important, and it seems 
Oo me that the present provisions in the bill for securing 
he services of scientists in the contemplated organization 
re not designed to secure the best men possible. Further- 


theory, and in general it has 

worked well in practice. The 

industrial laboratories are an 

essential part of this process, 

and they should be subjected 

to as little centralized control 
as possible. 


; the so-called National Scientific and Technical Board 
a the advisory committee. 

My s summary, then, so far as this first group of Govern- 
ent scientists is concerned, is that the bill does not now 
rovide adequately for the pa eben of their efforts and 
nat it would be inadvisable to extend the bill to the point 
vhere unitary control of all governmental research would 
ererted. but that there is an ph laa in me field 
or beneficial correlation of effort. 


Industrial Scientific Personnel and Tone: 
scond group of scientists and technical men to be con- 
idered are in the research laboratories of industrial or- 
anizations. There are over 2,000 such laboratories, 
arge and small, and their work is of great importance, par- 
icularly i in view of the growing tendency in this country 


mong large industrial laboratories to carry on research 


f a fundamental scientific nature and to publish the re- 


\ 


wg under contracts with the Army, the Navy, and the 
\ffice of Scientific Research and Development. As far 
s the latter is concerned I can testify that we have had 
ffective co-operation from the group at every point, that 
ey have accomplished results of great importance, and 
t with negligible exceptions they have decidedly 
ced the interests of the country first and have not al- 


wed their commercial interests to interfere with their. 


mntributions to the general cause. I have already dis- 
assed the provisions of the bill that would alter in several 


‘ays the relationship of these laboratories to government 


1 the prosecution of research on new weapons during | 
je war, and I have noted that I do not feel that n new legis- _ 


tion is needed for this purpose. 

‘The position of this group of scientists under the bill 
uring the postwar period is hence the primary point for 
sideration. As I interpret the bill, they would not be 


eatly affected because most of the clauses which would | 


= - + N 
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is hard to improve upon in 


more, these same comments apply to the membership - 


The — 


—_ : ‘ _- pendent science of universities 
During the war these industrial laboratories have been — 
great importance in the development of weapons, work- 


scientists and laboratories them- 


alter their Pac Corstins are limited to the duration of a 
state of war. Presumably, the funds of the new Office 
would be used, in times of peace, either to construct and 
operate new governmental laboratories or to utilize the 
facilities of existing laboratories under contract. While 
some industrial units might elect to operate their labora- 
tories in that way, the chances are that in time of peace 
most industrial units would not wish to perform any 
substantial amount of their scientific work under govern- 
ment contract, especially considering some of the provi- 
sions in S 702 concerning patent rights. Furthermore, I 


doubt if these industrial laboratories would accept in 


peacetime contracts consistent with the OSRD nonprofit 


theory as applied to research and development contracts. _ 
The alternative of including a large profit under the con- 


tracts, in the attempt to enlist the voluntary participation 
of these laboratories in a peacetime plan, is certainly not 
an attractive procedure. 


As a matter of general policy, I do not believe that it” 


‘would be wise for Government to attempt to control the 
operations of these industrial laboratories, as’: might pos- 
sibly be implied in the purpose specified in section 1(4), 
although presumably not within the scope of the powers 


and duties that would be given the new Office. The indus- 


trial laboratories form an integral part of the industries 


with which they are associated, and form a part of the 
mechanism by which'units in a single industry, and entire 
Moreover, their — 
particular part in such competition is directed explicitly 
toward the provision of better products for public con- — 
The maintenance of such an atmosphere of a 


industries, compete with one another. 


sumption. 
competition, as opposed to close government regulation 
of monopolistic combinations engaged in manufacturing 
the products which the public needs, has been the philos- 
ophy behind a large amount of legislation during the past 


generation, and I believe that such a philosophy is in the — 
Undoubtedly our laws regarding trade _ 
‘combinations can be improved, or at least clarified, in — 


public -interest. 


order to render the system more fully beneficial; but the 
general idea of having various units in an industry com- 


-peting on the basis a which one can supply the public 
with the best goods at the 


, lowest cost is hard to im- 
Federal subsidy of the inde- z i 
- and in general it has 
worked well in practice 
wherever it has been truly 
operative. The indus- 
trial laboratories are an 
essential part of this proc- 
ess, and I feel that they 
should be subjected to as 
little centralized control 
as possible. 


Scientific Personnel in 
Universities and Institutions. 
That brings us to a con- 
sideration of the proposed 
postwar effects of the bill 
on the third class of scientists, namely, those in universi- 
ties and nonprofit independent scientific institutions, and 
it seems to me that this group may be primarily affected. 

In time of war it seems to me that the public interest 
demands that this group should be closely organized in 
order to apply its accumulated scientific knowledge to the 


and other institutions may be 
beneficial, and it may be neces- © 
sary in the years to come if 
we are to preserve that pre- 
eminence in science as a nation 
which is essential to our prog- 
ress. However, the support 
should be divorced from 
governmental control of the 


selves, or it will stifle rather 


than expedite their true ac- 
complishments. 
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prove upon in theory, — 


2, 


direct needs of the Armed Services for developing new 


weapons and equipment and for meeting the needs ‘of 


military medicine, and this organization has been accom- 


plished by the Office of Scientific Research and Develop- Ks 


_ment, a war agency. Although such organization is neces- 
sary in time of war, it seems to me that in time of BESrS 
the scientists in this group . 
should be given a maxi- 
mum of freedom and a Since science flourishes to the 
minimum of control from _— greatest degree when it is most 
any source. Therefore, free, we should bend our peace- 
I think that it would be a time efforts not to perperuare 
mistake to attempt to con- any of the necessary wartime 


Pil thaipactvitiesth: ih controls we have created for 
eee our defense, but rather to 
_ afederal agency. 


return the maximum of inde- 
Of course, in view of pendence to our scientific in- 


the fact that many pri- stitutions and our scientific 


vate institutions may men. 
be unable to finance 

an appreciable amount — 

of scientific research activity after thew war, it may be 


J 


advisable or even necessary for such institutions to look — 


to the federal and state governments for financial support. 
Our past experience in this country has shown us that it is 
possible for such governmental financial support to be 


given without being attended by stifling control, but the 
factual situation may be different after this war. For 


| example, it seems to me that the high scientific standards 
of which quite a few state-financed institutions can be 
proud are attributable in no small part to the fact that 
up to the present time such institutions have been*com- 
_ peting against privately endowed institutions with excep- 
tionally high standards which were in a position to attract 


very outstanding scientists who felt that their efforts in . 


state institutions were too closely controlled. If such com- 
petition is still present after the war, I can foresee many 
_ advantages and few disadvantages of Federal financial 

support of the research activities of scientists in universities ; 
if, however, there is no such strong competition, we must 
_ be careful lest federal financial support carries with it 
features of undesirable control. 


Thus, I think that federal subsidy of the sidapentene 


science of universities and other institutions in this country 


may be beneficial, and it may in fact be necessary in the 


years to come if we are to preserve that pre-eminence in 
science as a nation which is essential to our progress. 
But, unless we have the wisdom-to extend support wisely, 


it may do much more harm than good. If federal sup- 


port is to be given, strenuous efforts will be necessary to 
ensure that it furthers the work of the best and most bril- 


liant scientific minds, and does not merely increase the 


bulk of mediocre work. And the support should be > 


divorced from governmental control of the scientists and 
laboratories themselves, or it will stifle rather than expedite 
their true accomplishments. ; 

The presencé of a great body of hicks able scientific 
men in this country has recently been an indispensable 
asset in time of danger. We must be sure that it is again 
present if we are again threatened, and science of the 


highest type flourishes best when it seeks its own objec-— 


tives and pursues its own uninhibited ways. If we per- 
petuate in. this country in the years to come a scientific 
~ atmosphere and body of men of the caliber that we now 
have, I will fear no threat from any source, for in time 
of need they will again respond, they will again direct their 
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e the hiwcuben of se 


- science to improve the comfort of the people, 


study of the remote stars to the constitution 


full-energies in a patriotic 
unified and controlled pr 


er of this iitete aatjers of the fu 
It extends beyond the mere application a the | 


a more fundamental basis even than the safety of 
try to external danger. The broad object of scie 
increase the knowledge and the understand f 
aims at extending his grasp of the environn 
he lives, and his appreciation of the vast and 
system of nature by which he is surrounded, | 
the s 
atom. We need science for this as well, so 
we may derive satisfaction by growing in kr 
Since after many years I have come to the 
that science flourishes to pee ies ie aX. 


wherever they may be eit 


Very sincerely yours, 


Society of Civil Engineers studied bill 
request of Senator Kilgore and ex: 
_ disapproval of its provisions o 
ie other aciataG. and e 


eae tan visen Leare aoe forte rep esenta 
tion thus far have revealed unanimous diss wit th. 
the proposed measures of the original bill, the rey 
bill S 702, and its companion bill HR 210! 
expressed additional adverse criticism of § 
Ape. 1943. te eS its ue 


mo 


: eican Taine B Pines nublicheeld its op; 
tion in Julys the Institute of Beate Er 


Society of Automotive Engineers has refe 
matter to its local sections for discussio: 
vidual action. ; ; ; 


a ( van cote Cc. A. POWEL 


FELLOW ATIEE 


A QUESTION frequently raised is how much mathe- 
“matics does industry expect of the students graduat- 
ing from our colleges. The answer depends largely on 
the capability of the individual student and how the 
particular enterprise he has joined intends to use him. 
Basically, mathematics should not be taught to engi- 
neers as an end in itself. Engineers are essentially 
practical people trying to produce something very 
tangible. If they have to use mathematics at all, it is 
purely as a tool. Educational courses should be set up 
with this in mind and with the realization that the 
‘student’s ability to visualize the mathematical processes 
in the light of their physical counterpart is the thing 
that will make him useful to industry later on. This is 
not a new idea, and some ‘excellent textbooks have been. 
written with just this in 
mind. For instance, Do- 
herty and Keller’s book, 
“Mathematics of Modern 
Engineering,” is typical and 
adequately fulfills this pur-— 
“pose. cog 
At Westinghouse Electric 
and Manufacturing Com- 
‘pany we receive from the 
colleges every year a large ee 
‘number of engineering students. Most of them go 
into design and production work that does not require 
advanced mathematics. For this reason there does not 


‘seem to be much justification for burdening under-_ 


graduate courses with much mathematics as a require- 
ment. Most of the young engineers we take on ae 
Pacquate mathematical preparation. — 
On entering industry, the young engineer will find that 


the work expected of him can be separated into three levels: 


ee first or basic level involves the utilization of information 

= covers ihe use of fatgaciard data, fends: and engineering 
“memoranda, all well-tried and carefully checked, and requires a 
“moderate amount of training and ease in handling figures and 
equations with accuracy. : 


The second or intermediate level of engineering activity in- 
volves the study of current scientific literature in order to extract 
new methods of analysis and technique. The articles in general 
will be written by specialized engineers, physicists, and mathe- 
maticians, and will require serious application and good general 
‘training. Success in this direction requires mathematical manipu- 
lation of a somewhat higher order. © 


The third and highest level of engineering involves the original 
‘solution of problems encountered by the individual himself. This 
means charting new courses and requires a fundamental knowl- 
edge of mathematical analysis of a much higher degree than the 
first two levels. 


c A. Powel is manager, headquarters engineering departments, Westinghouse 
Electric and Manufacturing Company, East Pittsburgh, Pa. 
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Mathematics should be taught to the young 

engineer, not as an end in itself, but as a tool 

to be used to gain his objectives. 

of the young engineer to use mathematics 

successfully in his work rather than the 

extent of his actual knowledge in this field is 
a gauge of his usefulness to industry. 


Industry expects the young engineer to be trained 
to the point where he can absorb existing information 
and keep abreast of current progtess in his chosen field. 
This requires that in his undergraduate years he should 


have mastered geometry, college algebra, trigonometry, 


differential calculus, and integral calculus. There should 


-also be an elective in differential equations for those 


students who are mathematically inclined. Any con- 
tinuation beyond undergraduate work requires differ- 
ential equations. In the Westinghouse graduate pro- 
gram offered in co-operation with the universities of 
Pittsburgh, New York, Stevens Institute, and so forth, 
we require a full year’s work in differential equations 
as a prerequisite for such advanced courses as engineer- 
ing mathematics, basic concepts of physics, and so on. 


To enter the third level 


involving original work, 
more training than is pro- 


vided in an undergraduate 
The ability 


ate work in the university 
or a doctor’s degree, oritmay 


effort in industry itself. 

Students who are candidates for the master’s degree 
usually are possessed of greater analytical ability and 
have greater natural aptitude for investigational work. 
They are, therefore, better qualified to pursue training 
in higher mathematics. Such students should be re- 
quired to take, besides the’ year’s course in differential 
equations, an additional course selected from such sub- 
jects as functions of a complex variable, vector analysis, 
Fourier integrals, and Heaviside’s operational calculus. 


For the doctor’s degree the student should have, in 


addition to the requirements for the master’s degree, at 
least two of the previously mentioned mathematical 
subjects, and also a rigorous course in the mathematical 
theory of electricity using Maxwell’s equations as a basis. 
A course of this type is covered in Becker’s translation of 
Abraham’s book, entitled “‘Electricity and Magnetism,” 
which is particularly. good, because it emphasizes the 
physical significance of the mathematical relations. 
Many large industrial establishments in conjunction 
with nearby colleges and universities offer opportunity 
for advanced study such as the Westinghouse graduate 
courses after the student has entered industry. In this 
respect, there is room for improved co-operation be- 
tween the colleges in the matter of recognizing one 
another’s credits, and particularly in waiving the re- 
quirement of one year’s residence before the granting of 
a degree. We find that frequently a student is not able 
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course is required. This may 
be obtained as postgradu- 


leading to a master’s degree 


be obtained through personal 


I fathematical Training for Young Engineers 


_ related fields is a decided asset. 
_ engineer working on circuit theory may find much help- 


baal ” « BA —— 1. pen ny — 


to Obtain an advanced degree because, when he i is trans- 


ferred to a new location, his credits previously obtained — 


elsewhere are not honored. . 

The exact nature of the advanced study will depend 
a good deal on the type of work in which the student is 
interested. These observations apply principally to 


electrical engineers, “who form the greater part of the. 


engineering organization in the Westinghouse company. 
But some familiarity with the mathematics used in 
For example, a power 


ful information in the work already carried out in the 


- communication field. Likewise, we frequently run across ~ 
cases of mechanical equivalents being used to solve 


electrical problems, and vice versa. 


-The increased importance of the production of mag- 
nésium metal has become apparent since the war. For 


‘one thing, wartime contingencies have given a great 
acceleration to the use of the lighter metals. 
_ importance as a metal for construction where lightness is 
_ paramount, as in the fabrication of both airplane and 
- engine parts, magnesium is the major constituent of 
incendiary bombs and flares used to illuminate war — 
operations and aerial photography. — 

Magnesium is the sixth most plentiful element i in the 
earth’s crust, and the fourth most plentiful metal. It. 


Besides its 


is never found free in nature as a metal but always com- 


_ bimes with oxygen or chlorine, or as a carbonate, sul- 


phate, or silicate. The largest concentrations of the 
mineral exist in brucite and magnesite, found in limited 
quantities in the United States, and in the almost un- 
limited quantities of dolomite, serpentine, and olivine 
found in this country. It is from these minerals that the 


metallic magnesium produced industrially has been. ~ 


reduced. 

Sea water is the greatest reservoir oe the raw ma- 
terial, which is contained therein as magnesium chloride 
or magnesium sulphate. But the concentration of 
magnesium is small—about 0.13 per cent—and it would 
require about 200,000 gallons of sea water to produce a 
ton of magnesium if all the magnesium could be re- 
covered. Although it is free, and although it has been 
used as a source for magnesium salts and magnesium 
metal for several years in the laboratory, production of 
metallic magnesium from other sources heretofore has 
been able to compete with that from sea water because 
of other factors, including materials; plant locations, and 
power costs. 

Recently, however, The Dow Chemical Company, 
Midland, Mich., began operating a large plant.in Texas 
using sea water for this purpose, the first of its kind in 


Abstracted from “Magnesium,” by Paul D. V, Manning, Mining and Metallurgy, 
August 1943, 
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that his plan is to become an engineer, and a 


Yas necessary to attain ae main repieeee 


Magnesium From Sea Water — 


‘the United States. 
of the one originally developed by 


calke 


‘metal and a mixture of air, chlorine, 


Gpiagutesg 


in Nevada, which utilizes the cleetrolys 


s 


ache: master, or 5 dicen eee ‘anal to 


of his time cannot be devoted to mathem 
can be made to. Se goat as” 


received everything from mathematics that inc 
expect of the colleges. ‘ 


a L 7 r —" — a 
) r 3 ee 


The process used is a 


founder of the Dow Company, and the mz 
credited with the development of the : 
dustry in the United States. - 

In this process, the sea water is fie) 
produced by calcining oyster shells a 
lime so produced. This sea-water tr 
the precipitation of magnesium hydrat 


i; he's magnesium sae cloacae 
nesium chloride results in the formation. 


acid in low concentrations. The acid 
in ‘torn, are used i in the progeny 


In addition to ate plats ee the Dow 


ae eennnenar Vinee ce 
tion in Texas. In each of these p 
chloride feed for the cells is eee k 


Rees at a omnes ee Ca 
Basic Magnesium, Incorporated, has in 


magnesium chloride. 


2 : 
Calculation of Fault 
\ report on a simplified procedure for the 
sulation of short-circuit currents, pub- 
ed as “Simplified Calculation of Fault 
rrents” (EE, Oct. °42, pp. 509-11; and 
tE Trans., 42, pp. 1133-35), was sponsored 
1 prepared by the AIEE committee on 
tective devices as one of its projects for 
0-42. The method described had been 
en trial use for over a year and was found 
be generally satisfactory for the purpose 
snded. : 
A recent review of the procedure, however, 
ealed the need for certain modifications 
order to improve and bring the report up 


date. The suggested revisions, pertaining - 


ticularly to fuses and to fault-curtent cal- 
ations for generating-station breakers, 
ve been made and approved by the com- 
ttee on protective devices. They are 
bodied in the following report, presented 
th an amplification of the reasons therefor 
J. B. MacNeill, chairman of the com- 
fice. . 


ALCULATIONS FOR CIRCUIT BREAKERS © 


In the original paper for breaker applica- 
n at generator voltage, a permissive addi- 
nal factor up to 20 per cent was recom- 
snded for such applications. Subsequent 
vestigations of the characteristics of various’ 
tems pointed the way to replace this 
riable factor by definite ones. It has been 
ind that for systems where the three-phase- 
ut kilovolt-ampere at the generator bus 
ltage does not exceed 500,000 (before the 
plication of multiplying factors), no addi- 
mal multiplying factor is required. For 


Iculations exceecing 500,000 kva a definite - 


ditional factor of 10 per cent must be 
ided to the several classes of breakers, all 
set forth in the revised section A-2 of 
able i ; 


CALCULATIONS FOR FUSES 


Under section D-2 of the original table a 
stor of 1.2 was recommended for fuses of 
/kilovolts or lower, with interrupting rat- 
gs not exceeding 3,000 amperes. 

This limitation was arbitrary and based 
| the limits of design at the time the paper 
as prepared. Improvement in design of 
w-voltage fuses has made this limitation a 
dship on both the users and manufacturers 
such fuses. After careful consideration, 

was thought that a more logical basis would 
the introduction of a X/R ratio in the cal- 
dation, using the entire X value from source 
power to the fuse location, but the R value 
ly from the fuse back to the first primary 
bstation. The error in neglecting the 
mainder of Ris negligible, and the difficulty 
obtaining rigorous values was not corh- 
ensurate with increase in accuracy ob- 
ined. If the X/R ratio is less than 4, the 
wer multiplying factor of 1.2 is permis- - 
gle; otherwise the factor of 1.6 should be 
ed. Although it was recognized that the 


BRUARY 1944 


evisions Made to “Simplified 


tat’ & 


Currents” 


same line of reasoning could be applied to 
higher-voltage fuses which are not current 
limiting, a survey of many cases indicated 
that the majority of these cases would fall in 
the 1.6 class and, therefore, no change is 
recommended for general use. 

Specific mention has been given to current- 
limiting fuses. For all voltages the mutliplying 
factor will be 1.6. This is so because the basis 
of such fuse ratings is given on an unsym- 
metrical current value equal to 1.6 times the 
symmetrical current. Since the symmetrical 
value gives the most severe duty to the fuse, 
it is obvious that the 1,6 factor must be used 
for all current-limiting fuses. 

With the aforementioned points in view, 
the Sy directions for changes are 
given. 

At the beatae of the fourth paragraph 
under the subheading, ‘‘Procedure,”’ change 
the wording to read thus: 


_ Fuses are rated on total current, and, as 


' the time durations involved are very short, 


their required interrupting capacity should 
be based on the total rms current at one- 
half cycle, using subtransient reactances for 
both synchronous and induction machines. 
Two cases should be considered: 


1. At 15,000 volts or below, except for current-limiting 
fuses, when the fuse located is remote from generating 
stations or primary substations (that is, X/R is less than 
4) multiply by 1.2. In determining the X/R ratio, it 
will be sufficiently accurate to use the resistance.between’ 
the generating or primary substation bus and the fuse 
location only.. The reactance all the way back to the 
source should be included, however. © 


2. In all other cases, including current-limiting fuses, 
regardless of voltage, multiply by 1.6. 


TE ACTIVITIES 


NATIONAL eeee 


Official Nominees 
Announced for 1944-45 


C. A. Powel, manager, headquarters engi- 
neering departments, Westinghouse Electric 
and Manufacturing Company, East Pitts- 
burgh, Pa., was nominated for the AIEE 
presidency “for the year 1944-45 by the 
national nominating committee at its meet- 
ing in New York, N. Y., January 25, 1944. 
Others named on the orcad ticket of candi- 
dates for the Institute offices that will become 
vacant August 1, 1944, are: 


_ For Vice-Presidents 


R. T. Henry, assistant chief electrical engineer, Buffalo, 
Niagara, and Eastern Power Corporation, Buffalo, 
N. Y. (North Eastern District, number 1). 


J. F. Fairman, assistant vice-president, Consolidated 


Edison Company of New York, Inc., New York, N. Y. 
(New York City District, number 3). 


M. S. Coover, professor and head of department of 
electrical engineering, Iowa State College, Agnes, Iowa 
(Great Lakes District, number 5). 


R. W. Warner, professor and head of Heder tebe of 
electrical engineering, University of Texas, Austin, Hees 
(South West District, number 7). 


C. B. Carpenter, assistant chief engineer, Pacific Tele- 
phone and Telegraph Company, 
(North West District, number 9). 


For Directors 


P. L. Alger, staff assistant to vice-president in charge of 
engineering, General Electric Company, Schenectady, 
N. Ys 


M. J. McHenry, director of sales promotion, Hydro- 
Electric Power Commission of Ontario, Toronto. 


D. A. Quarles, director of transmission development, 
Bell Regs Laboratories, Inc., New York, N. ee 


For National Vi vaasuiar 


W. I. Slichter, professor emeritus of electrical engineer- 
ing, Columbia University, New York, N. Y. 


In Table I under section A subheading, change to read as follows: 


Multiplying 
Factor 


2. Special case for breakers at generator voltage only 


Synchronous 


Reactance Quantity for Use in X; 


Induction 
Machine 


Synchronous 


Generator Motor 


For short-circuit calculations of more than 500,000 kva (before the application of any multiplying factor) fed pre- 
dominantly direct from generators, or through current-limiting reactors only. 


Eight-cycle or slower (#) breakers aiitent aS At 
Bive-cycle breakers. 3.200. cwi'stat «eae. oc Al eat ae 1S 
Three-cycle breakers. . ARO Ee ale te 

5 


Two-cycle breakers..... Picea a ieleatee’ sie Va 


Subtransient*..:....... Transient, 25 costs ee Neglect 


In Table I under section D subheading, change to read as follows: 


D. Fuses 

1.- At 15,000 volts, or below, except for current-limit- 
ing fuses when the fuse is located remote from gen- 
erating stations or primary substations (that is, 


Gey ie idles THAN) creo ciate Mneial Blp te eneierteys bilan « 


2. All other cases, including all current-limiting 


fuses regardless'of voltage..........0ss0-- ese sese 


Reactance Quantity for Use in X; 


# * Refer to footnotes with original table. 


Multiplying Synchronous Synchronous Induction 
Factor Generator Motor Machine 
s2he0 Subtransient. . .Subtransient. . .Subtransient 
2b 
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Future AIEE Meetings 


North Wester District Meeting 
Boston, Mass., April 19-20, 1944 


Summer Technical-Meeting 
St. Louis, Mo., June 26-30, 1944 


_ Pacific Coast Technical Meeting 
Los Angeles, Calif., Aug. 29—-Sept. 1, 1944 


—— i 
* 


The nominating committee, in accordance 
with the constitution and bylaws, consists of 
15 members, one selected by the executive 
committee of each of the ten geographical 

' Districts, and five selected by the board of 
‘directors from its own membership. 
The following members of the committee 
were present at the meeting: 


Orin A. Demuth, Portland, Oreg.; A. H. Frampton, 
Toronto, Ont.; R. C. Gorham, Pittsburgh, Pa.; J. 
Elmer Housley, Alcoa, Tenn.; Arthur L. Jones, Denver, 
Colo.; C. H. Kraft, St. meri Mo.; C. M. Laffoon, 
' East Pittsburgh, Pa.; Everett S. Lee, Schenectady, 
N. Y.; K. B. McEachron, Pittsfield, Mass.; J. A. 
Northcott, Jr., Notre Dame, Ind.; C. S. Purnell, New 
York, N. Y.; B. L. Robertson, Berkeley, Calif. ; E. W. 
Schilling, Bozeman, Mont.; W. R. Smith, Newark, 
N. J and H. H. Henline, Sari New York, N. Y. 


The constitution and bylaws of the Insti- 
tute require publication in Electrical Engi- 
neering of the nominations made by the na- 
tional nominating committee. Provision is 


made for independent nominations as indi- 


cated in the following excerpts from the 
constitution and bylaws: 


Constitution +. 
Section 31. 
a petition of twenty-five (25) or more members sent to 
the national secretary when and as provided in the by- 
laws; such petitions for the nomination of vice-presidents 
shall be signed only by members within the District 
covered. 


Bylaws | 


Section 23. Petitions proposing the names of candis 
dates as independent nominations for the various office- 
to be filled at the ensuing election, in accordance with 
article VI, section 31 (Constitution), must be received 
by the secretary of the National Nominating Committee 
not later than March 25 of each year, to be placed before 
that committee for the inclusion in the ballot of such 
candidates as are eligible. 

On the ballot prepared by the national nominating 
committee in accordance with article VI of the Con- 
stitution and sent by the national secretary to all qualified 
voters during the first week in April of each year, the 
names of the candidates shall be grouped alphabetically 
under the name of the office for which each is a candidate. 


BIOGRAPHICAL SKETCHES OF NOMINEES 


To enable those Institute members not 
personally acquainted with the nominees to 
learn something about their engineering 
careers and their qualifications for the Insti- 
tute offices to which they have been nomi- 
nated, brief biographical sketches are 
scheduled for inclusion in the ‘Personal’ 
columns of the March issue. 


Subcommittee Reviews Scope of 
AIEE Technical Committees 


A joint subcommittee on adequacy of 
coverage of electrical engineering field by 
present technical committees has been ap- 
pointed by the AIEE technical program com- 
mittee in response to the question referred to 
it by the board of directors, of whether the 
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Independent nominations may be made by : 


SECTION 


present compnittecs! offer Auflicient ‘coverage “ 
to the fields expanding because. of wartime 


developments. If necessary the subcom- 
mittee is expected to recommend areas of 


new technical committees. 


F. A. Cowan ,(M.’29) chairman of the 
technical program committee has assumed 
the chairmanship of the new subcommittee, 


Choice of subcommittee members was made. | 


with a view to securing representation 
from those fields which are expanding rapidly 
and obtaining proper co-ordination with 
other committees. Members selected are: 


-T. B. Holliday, air transportation; H. A. 


Affel, radio and ultrahigh frequency; S. B. 
Ingram, electronics; J. H. Lampe, electric 
welding; John Grotzinger, industrial power 
applications; W. N. Zippler, applications to 
marine work; F. E. Harrell, electrical ma- 
chinery; D. C. Prince, planning and co- 
ordination; J. R. North, A. C. Monteith, 
standards; P. L. Alger, member at large. 


‘Award of Fortescue Fellowship 


Rostpesey for fe Ss 


Bote of conditions tected by the war, 
no meeting of the Fortescue Fellowship Com- 
mittee will be held and no award will be 
made for the year 1944-45. A motion to 
this effect was approved by the members of 


the committee with the understanding that — 
;the funds available would be impounded. 


~The Fellowship was established in 1940 
under the sponsorship of the AIEE as a 
memorial to Charles LeGeyt Fortescue 


 (A’03, F’21) in recognition of his valuable, 
contributions to the electric-power industry.” 


A trust fund of $25,000 has been set up for 
this purpose by the Westinghouse Electric 
and Manufacturing Company, East Pitts- 
burgh, Pa., with which Doctor Fortescue 


was associated throughout his professional » 


career. The income is used to provide fel- 


lowships of $500 or more to candidates — 
' selected annually by the committee. 


Only once has the Fellowship been 
awarded; the appointment was made for 


1940-41 to Norman Z. Alcock, Kingston, — 


Ont. Successive annual awards have been 
postponed, because the war has absorbed 
the activities of most of me bumble candi- 
dates. : 


Milwaukee Technical Discussion 
Groups Enter Fourth Year 


The technical discussion groups of the Mil- 
waukee Section have begun their fourth suc- 
cessful season of highly specialized meetings, 
according to a report from Carl J. Fech- 
heimer, group co-ordinating chairman. For- 
mation of the groups in 1940 grew out of the 
recognition that there are widely diversified 
industries in and about Milwaukee and that 
a forum for the exchange of ideas and ex- 
periences beyond the scope of general-subject 
monthly Section meetings would be of great 
value to the specialists, 

_ Three technical groups were organized 
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~ cussion. 


Missouri and Kansas | T 


_ States company : 


‘New England Telep 


three aoe 
season to ee 


meet at the beginnin 
mine the calendar 
subjects, and, 
the speakers. 
held for oe Bese P 


turning: the. meeting over 4 


was are as ‘stud 


company in 1914 as 
1916 he was district 
Mont., becoming di 
eae in yeNiac re 


Gtects traffic m 
was Perse: 


ve tee receive 
of science from the 

1915 and entered th 
pots bien el as 


. Jones | 
M41) ae. equipment and > 
engineer, advances to th osition 
engineer vacated by M 
Jones was associated 


During this perioc 
side plant work unt Vv 
wire chief and district plan 
he ‘was shifted to ce 


to 1923 he was assistant. equipment 
He served as mainten: 


Company, mene Ma 


Telegraph Company Ne 
1926 and 1927. In 1927 he 
Mountain States company as mai 
engineer and in 1940 was appoi1 
ment and building engineer, 


ELEcTRIGA 


c. Becdett' is 07, F >41) recently eeHaea 
electrical engineer, and general mana- 
of the Los Angeles (Calif.) Bureau of 


engineer for the city’s Department of 
ter and Power which has absorbed the 
eau of Power and Light and the Bureau 
Vater Works. Mr. Gardett received the 
ree of bachelor of science from the Uni- 
sity of California in 1904 and since 1911- 
been employed by the City of Los 
geles. From 1911 to 1917 he served as 
stant electrical engineer in the Bureau of 
Angeles Aqueduct and in 1918 was trans- 
ed to the Bureau of the Department of 
plic Service where he had charge of the 
gn and construction of all generation and 
Asmission facilities. He was chosen head 
he design and construction division of the 
eau in 1930. He was given the additional 
les of assistant chief electrical engineer 
| general manager in 1938 and appointed: 
sf electrical engineer and general manager 
940. R.R. Robertson (M’25) formerly 
gn and construction engineer for the 
eau of Power and Light, has been named 
ef electrical engineer and deputy general 
nager of the Department of Water and 
rer. He has been associated with the dis- 
tinued Bureau since 1912.-. Previously 
2ad been employed by the Isthmian Canal 
mmission, Panama, from 1907, when he 
duated from Purdue University, until 
we Co. P. Garman. (A?23, M26) 
merly assistant engineer of design, Bureau 
ower and Light, has been made deputy 
eral manager of the power system. Mr. 
rman joined the Bureau’s staff in ae as 
ior electrical engineer. : 


S. Fields (A ’20, F 99) formerly manager 
the electric department, Cincinnati 
hio) Gas and Electric Company, has been 
de vice-president. Born in Kentucky 
1897, in 1918 as maintenance electrician 
H operator Mr. Fields joined the Union 
s and Electric Company which was con- 
dated in 1936 with the Columbia Gas 
Hd Electric Company as the Cincinnati Gas 
Electric Company. Remaining with the 
ion company until 1926 he advanced to 
positions of chief electrician in 1920, 
stant engineer in 1922, and assistant elec- 
al engineer in 1924. After an association 
the Columbia Engineering and Manage- 
nt Corporation, Cincinnati, during 1926 
1 1927 as assistant electrical engineer and 
strical engineer in charge of design, he 
ned to the Union company in 1929 as 
mager of the electrical department and 
ntinued i in that position with the Cincin- 
i Gas and Electric Company. D.S. Brown 
°21, M °36) formerly manager of elec- 
‘al production has been named vice-presi- 
it in charge of that operation. Gradua- 
x from the University of Cincinnati in 
‘with the degree of electrical engineer, 
Brown joined the Union Gas and Electric 
pany as assistant superintendent of 
yduction. He was made superintendent 
sroduction in 1923 and finally petaeet of 
c uction in 1929. ‘ 


L Whitefield (A 19, M25) formerly as- 
ant division manager, Appalachian Elec- 
; Power Company, Roanoke, Va., has 
M appointed division manager. He has 
n associated with the company since 1915 
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. we 


- 


ver and Light has been appointed consult- _ 


as power engineer, superintendent of lighting 
and power, district manager, and assistant — 


division manager. J. W. Hancock (A’10) 
formerly division manager retires from his 
position to assume an advisory position and 
directorship with the ie ace Mr. Han- 
cock first joined the company’s predecessors, 


. the Roanoke Electric Light and Power 


Company and the Roanoke Street Railway 
Company in 1895, as accountant and cashier. 
He became superintendent in 1899, and 
general manager in 1900. From 1913 to 
1927 he also was general manager of the 
Lynchburg (Va.) Traction and Light Com- 
pany. In 1926 when the Appalachian com- 
pany was formed he was named division 
manager. Mr. Hancock served in the 
Spanish-American War and is a member of 
several historical societies and of the Sons of 
the American Revolution. 


E. J. Rutan (A’20, M’29) formerly senior 
engineer, Chemical Construction Corpora- 
tion, New York, N. Y., is partner and vice- 
president in the recently formed consulting 
engineering firm of Rutan and Snead,’ Inc., 
New York. Mr. Rutan, who holds the degree 
of mechanical engineer from Cornell Uni- 
versity, terminated a 23-year association with 
the testing department of the Consolidated 
Edison Company of New York, Inc., in 
1942 when he joined the Chemical. Corpora- 
tion. He has served on AIEE committees 
as well as on committees of the American 
Society for Testing Materials and the Ameri- 
can Standards Association. E. W. Starr 
(A ?28, M ’36) assistant professor of electrical 
engineering, Cooper Union, New York, is 
also a member of the new firm. Professor 
Starr, a graduate of Cornell University, 
previously taught at that institution and at 
Worcester Polytechnic Institute. He has 
also been connected with the American Steel 
and Wire Company and the General Elec- 
tric Company, Schenectady, N. Y. 


‘H. H. Plank (A ’41) formerly assistant to the 
vice-president, United Gas Improvement 
Company, Philadelphia, Pa., has been ap- 
pointed assistant to the vice-president and 
general manager of the Delaware Power and 
-Light Company, the Delaware Coach Com- 
pany, and its subsidiaries. After graduating 
from Clarkson College with the degree of 
bachelor of science in electrical engineering 
in 1917, Mr. Plank entered an apprenticeship 
course in public-utility operation with 
Henry L. Doherty and Company, Toledo, 
Ohio, and completed the course in 1920 
when he returned from military service in 
World War I. From 1920 to 1922 he was 
industrial power engineer for the Syracuse 
(N. Y.) Lighting Company. In 1922 he 
joined the United Gas Improvement Com- 
pany as industrial power engineer, later en- 
gaging in electric rate studies and general 
supervision of all sales activities. 


Je E. Yarmack (A 35, M ’43) formerly com-— 


mercial engineer and aviation application 
engineer, Federal Telephone and Radio 
Corporation, New York, N. Y., has been ap- 
pointed technical representative, Interna- 
tional Standard Electric Corporation, New 
York, N. Y., to foreign commissions in 
Washington, D. C. Born in Russia in 1900, 
Mr. Yarmack came to the United States in 
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‘“mington. 
‘career in the utility field in 1914 as con- 
_ struction engineer, statistician, and distri- 
_bution engineer, for the New York and 


- electrical engineer. 
‘dent of the Charleston (S. C.) Consolidated 


1921, was graduated from the Massachusetts 
Institute of Technology in 1925, studied and 
taught at Yale University, New Haven, 
Conn., in 1926, and was naturalized in 1928. 
Previously he has been associated with the 
Consolidated Edison Company of New 
York, Inc., the American Telephone and 
Telegraph Company, the Square D Com- 
pany, and the Diehl Manufacturing Com- 


_ pany, all of New York. Since 1938 he has 


been associated with various subsidiaries of 
the International Telephone and Telegraph 
Corporation. — 


S. M. Cooper (A 717) vice-president, United 


Gas Improvement Company, Philadelphia, 
Pa., ‘has been elected president of the 
Delaware Power and Light Company, Wil- 
Mr. Cooper commenced his 


Queens Electric Light and Power Company, 
Long Island City. Subsequently he was 
associated with the Counties Gas and Elec- 
tric Company, Norristown, Pa., before joining 
the United Gas company as assistant to the 
He has been vice-presi- 


Railway and Lighting Company, the Phila- 
delphia Suburban Counties Gas and Electric 
Company, and the Philadelphia Electric 
Company and president of the South Carolina 
Power Company, Charleston. 


Harold Cole (A’19, M’27) formerly dis- 
tribution engineer, Detroit (Mich.) Edison 
Company, has been appointed chief plan- 
ning engineer. Graduating from Cornell 
University with the degree of mechanical 
engineer in 1916, he entered the employ of 


the Detroit Edison Company as assistant 


distribution engineer, becoming distribution 
engineer in 1923. H. W. Collins (A’22, 
M’42) formerly assistant to the superin- 
tendent of electrical systems has been ap- 
pointed chief assistant superintendent of 
electrical systems. Mr. Collins, a graduate 
of the University of Michigan, had held his 
former position with the Edison Company 
since 1919. G. C. A. Opp (A’27) formerly 
safety engineer, recently was appointed 
safety consultant for the company. 


F. E. Brooks (A’38, M’42) formerly as- 
sistant vice-president, New York Telephone 
Company, New York, has been appointed 
chief engineer of the Long Island area of the 
company. Mr. Brooks, a graduate of the 
Case School of Applied Science, has been 
associated with the New York Telephone 
Company since 1912, excepting the duration 
of his service with the Signal Corps of the 
United States Army during World War I. 
Commencing his career in the engineering 
department, Mr. Brooks was made plant 
extension engineer for the Bronx—Westchester 
area in 1927 and for the Manhattan area in 
1935. He became chief engineer for the 
Manhattan area in 1939 and assistant vice- 


president in 1942. 


C. A. Cora (A’02, M’34) directory mana- 
ger, Indiana Bell Telephone Company, 
Indianapolis, has retired. Born in Buffalo, 
N. Y., in 1898, Mr. Cora has been connected 
with the Bell Telephone system since 1899 
when he was employed as assistant wire chief 
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_ Ludwig has been with the Westinghouse | 


9 Engineers, Pittsburgh, Pa. 


- division of the district office of the United ' 
States Engineer, Denison, Tex., has been ap- 


for the American Telephone and Telegraph 
Company in Buffalo. In 1904 he joined the 
Central Union Telephone Company, Indian- 
apelis, as division wire chief, becoming 


division service inspector in 1907, general. 


sublicense agent in. 1908, and special agent 


in 1912. From 1915 to 1920 he was division 


commercial engineer. In 1920 he was ap- 
pointed general commercial engineer for the 


Indiana Bell company and in 1937 was 


named directory engineer. 


Cc. E. Plummer (A’33, M’37) formerly 
chief electrical engineer, Modesto (Calif.) 
Irrigation District, has been appointed chief 
engineer of the district. Born in Victoria, 
B. C.,-in 1901, Mr. Plummer commenced 
his career as radioman and electrician with 
the United States Coast Guard from 1921 to 
1923. 


distribution in 1929. In 1936 he joined the 


Modesto District as chief electrical engineer. — 


L. P.. Joubert (M35, F 41) formerly chief 
of the power-plant section of the engineering 


pointed head of the engineering division of 
the office. 
United States Engineers since 1934 when he 


f _ worked on the Bonneville Project as associ- 

MEAG! engineer. More recently he has been 

_ senior engineer at the Bonneville (Oreg.) 

_ district office (1939-41), and at the Portland 
- (Oreg.) district office during 1941. . 


 W.A. Lewis (A °27, M ’39) formerly director 


ent of the first Lamme Memorial Scholar-. 


of the school of electrical engineering, Cor- 
nell University, Ithaca, N. Y., has resigned 


_ from that position to return to the field of 


engineering research. He has been named 
consulting electrical engineer to the Armour 
Research Foundation at the Illinois Institute 
of Technology, Chicago, and also research 
_ professor in the electrical-engineering depart- 
ment. (For a fuller biography of Doctor 
Lewis see Electrical Engineering, October 1943, 
page 461.) 


LR. ideas (A 28, M741) division mana- 


ger, switchgear department Westinghouse 
Electric and Manufacturing Company, East 
Pittsburgh, Pa., has been named manager of 
the motor division of that.company. Mr. 


company since 1925 when he graduated 
from the University of Illinois. As the recipi- 


ship, he studied at the University of Berlin 


in 1929 and 1930. 


+A. W. Stiner (A’15, F’43) consulting engi- 


neer, Cleveland, Ohio, now is associated _ 


with the firm of Peter F. Loftus, Consulting 
Mr. Stiner was 
connected with the General Electric Com- 
pany in Schenectady, N. Y., and later in 
Cleveland, from 1913, when he was gradu- 
ated from Pennsylvania State College, until 
1932. As a consultant since 1932 he has 
been engaged particularly in the central 
station and mining industries. 
L. F. Adams (A ’09, F’42) manager of the 
standards division, General Electric Com- 
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pany, Sebencrladye N. Ys ha see ap- 
pointed head of the company’ $ newly created — 
standards policy committee. i 
-(M°36) of the standards department and F 


He was employed by the Turlock . 
- (Calif.) Irrigation District as electrician in 
' 1923, becoming electrical and service fore- — 

man later that year and superintendent of 


Mr. Joubert has been with the 


H. W. Robb 


P. L. Alger (A717, F 30) staff assistant to 


the vice-president in charge of engineering, 


also have been named to the committee. 


Harvey McPhail (A 719, F 42) formerly as- 


sistant chief electrical engineer, United 


' States Bureau of Reclamation, Denver, ' Colo., 
has been appointed head of the Bureau’s new | 


power utilization branch. A 1914 graduate 
of the University of Nevada, Mr. McPhail 
has been in the service of the Bureau since 
1919 and has been assistant chief electrical 


engineer at Denver since 1931, 
» 


D. E. Howes (A223, Pre professor of- 


electrical engineering, Norwich University, 


Northfield, Vt., has been granted a leave of _ 


absence to accept a position in the radio 
research laboratory, Harvard University, 
Cambridge, Mass. A graduate of Worcester 
Polytechnic Institute, Professor Howes joined 
the Norwich faculty as assistant pape in 
1923. 


T. C. McFarland (A°22, M32) formerly 
associate professor of electrical engineering, 


“University of California, Berkeley, has been 


appointed: chairman of the electrical engi- 
neering department. He has been a member 
of the university faculty since 1920, when he 
was made instructor. In 1925 he became 
assistant. professor and, in 1931 associate 
professor. F 
E. R. Thomas (A’25, M30) on leave of 
absence from the Consolidated Edison Com- 


pany of New York (N. Y.), Inc., has been ~ 


promoted from the rank of major to that of 
lieutenant colonel in the United States 
Army. He is acting chief of research and 


development of communication equipment — 


at Army Air F orce headquarters, dene 2 
ton, D. C, a ‘ 
E. H. Snyder (A’27, M’33) formerly 
assistant to the chief engineer, Public Service 
Electric and Gas Company, Newark, N. J., 
has been appointed assistant chief engineer. 
Mr. Snyder, who graduated from Lehigh 
University, joined the Public Service Com- 
pany in 1923 as cadet engineer. He had 


been assistant to the chief engineer since 


1931/55; - 


A. R. Wellwood (M 22, F °36) lieutenant 


colonel, Corps of Engineers, United States 
Army, recently was awarded the Legion of 
Merit by the War Department for excep- 


_ tionally meritorious conduct in the perfor- 


mance of outstanding service as assistant to 


the commandant, Carolina maneuver area, — 


First Army maneuvers, 1941, 


J. A. Darling (A ’21) ele chief system 
dispatcher, Boston (Mass.) Edison Company, 
has been appointed assistant superintendent 
of the company’s production department. 
Mr. Darling has been associated with the 
Boston Edison Company and its predecessor 
the Edison Electric Illuminating Company 
of Boston, since 190259 


C. E. Skinner (A°99, F ’12) retired astistant 
director of engineering, Westinghouse Elec- 
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June 1943, page 2 e271. 


Zay “f eliza “(M f 
director, lamp de 
trical Company, C 
awarded the Gold 


Philadelphia, Pa., was 
field early in 1943. 


R. E, Poole (A o. 
development engine 

ratories, Inc., Ne’ 
the additional’ < ap] 


ment. He has b en 


engineering ee 
neering department, 
and Telegraph oe 


solauel United States yee 
staff of the Hartford (Conn 
Company where he en 
on depreciation. 


ng, October 1943, page 462. 


'. Pearson (M 220, F377) assistant to fo 
ent, Northwestern Electric Company, 
and, Oreg., has been appointed co- 
ie Bor for Oregon and Washington in the 
pram for co-operation between military 
horities and electric companies in the 
ern states. 


ph Clark (A’26, M’35) engineer, on 
€ - from the Consolidated Edison Com- 
of New York, Inc., now. represents 
Ihbach and Moore, Inc., electrical engi- 
3 and contractors, Bontpe, Calif., in the 
Jand, Calif., office of the iron and steel 
sion of the Kaiser Company, Inc. 


. Streamer (A’10, M41) vice-presi- 
: , Westinghouse Bieotric and Manufac- 
ng Company, East Pittsburgh, Pa., has 
A named assistant to the president. ‘Assan 
ed with the Westinghouse company since 
', Mr. Streamer was appointed a vice- 
ident i in 1941, 


b 


aden Pratt (A’ 15, F°37) vice-president 
chief engineer, Mackay Radio and ‘Tele- 
oh 1 Company, and vice-president of the 
: ral Telephone and Radio Corporation, 
2 in New York, N. Y., has been awarded 
aa of honor of the Institute of Radio 


erican Telephone and Telegraph Com- 
, New York, N. Y., recently was awarded 
‘Vermilye Medal of the Franklin In- 


Bon, in the field of industrial manage- 


4 Lituchy (A ’40) formerly design proj- 
engineer, ignition engineering depart- 
at, Allison Engineering Division, General 
tors Corporation, Indianapolis, Ind., is 
y mechanical development engineer, 
ms Radio Company, eae es, 


gader “(M ’40) formerly sesneeat engi- 
r, South Carolina Electric and Gas Com- 
y, Columbia, has been appointed general 
intendent in charge of operation. He 
been associated with the South Canina 
pany since 1925. ; 


B Colson (A ’25) engineer in the outside- 
at-construction department, Consolidated 
m Company of New York (N. Y.), Inc., 
been | granted a wartime leave of absence 
in the Division of War Research, Wash- 
BL). C. 2 


Walker (A ’24, M 43) senior engineer, 
gsection, engineering department, Phila- 
hia Electric Company, has been ap-- 
ated a member of the sectional com- 
tee on electrical measuring instruments 
he ie American Standards Association. 


n. Woodman (A’27) engineer in the 
ting department, Southern California 
Company Ltd., Los Angeles, has been 
Becca superintendent of hydro-genera- 
. Mr. Woodman has been employed by 
Edison Company since 1923. 


@, Crossman (A ?30, M 42) and Howard 

htie (A’30) formerly assistant engi- 
rs in the electrical-engineering depart- 
at of the Consolidated Edison Company 


BRUARY 1944 


| Damon appears in Electrical Engi- 


Ss. Gifford (A °16) president of the 


hte, “in recognition of outstanding con- | 


a New York (N. Y.), Tees are now captains 
in the United States asi 


E. H. Martindale (A’11, M13) ee 
and general manager, Martindale Electric 


' Company, Cleveland, Ohio, has been ap- 


pointed to the consolidated metal-cutting 


tool industries advisory committee formed by 


the War Production Board. 


F, E. Hanson (M’39) manufacturing engi- 
neer, Western Electric Company, Kearny, 
N. J., has been appointed to the mica- 
capacitor-conservation industry advisory 
committee formed by the War Production 
“Board. 


Ss. C. Tallman (A ’39) formerly a member of 5 


the technical staff, Bell Telephone Labora- 
tories, Inc., New York, N. Y., now in Eng- 
land with the United States erent has been 
‘promoted to captain in the mechanized 
cavalry. 


A. B. Rosenstein (A 41) formerly ‘senior 
electrical engineer, plant engineering depart- 
ment, Lockheed Aircraft Corporation, Bur- 


_ bank, Calif., is now with the Signal Engi- 


neering Products Sepia Los Angeles, 
Calif. 


W. G. Chandler (A 26) formerly superin- 
tendent of transmission, Brooklyn Edison 
Company, has been transferred to the Con- 
solidated Edison Company of New York 


QN? YY)’ Inc: cas assistant superintendent of 


transmission. 


J. H. Herron (M 35, F °41) president of the 
James H. Herron Company, 
Ohio, recently received the honorary degree 


of Horics of engineering from the Case pchoat 


of Applied Science. 

G. A. Kositzky (M ’22, F ’29) chief engineer, 
Ohio Bell Telephone Company, Cleveland, 
recently was honored with the degree of 


_ doctor of engineering by the Case School of 
__ Applied Science. 


C. S. Kleinau (A’34, M41) major, “Signal 
Corps of the United States Army, has been 
designated acting chief of the aircraft radio 
branch of the engineering and technical sery- 
ice of the Office of the Chief Signal Officer. 


T. F. Barton (A’12, F’30) \commercial 
vice-president and district manager, General 
Electric Company, New York, N. Y., has 
accepted the chairmanship of the electrical 


- division for the Fourth War Loan. 


W. R. G. Baker (A719, M’41) vice-presi- 
dent, General Electric Company, Bridge- 
port, Conn., has been appointed chairman 


_ of the new Radio Technical Planning Board 


of the Radio Manufacturers Association. 


L. W. Bates (A’04, M’38) head of the 
power plant division, Bureau of Yards and 
Docks, United States Navy Department, 
Washington, D. C., has been promoted from 


_ the rank of commander to that of captain. 


H. L. Logan (A’19, F’43) managing engi- 
neer, controlens division, Holophane Com- 
pany, Inc., New York, N. Y., has been 


elected chairman of the New vere section of 


the Illuminating Engineering Society. 


C. J. Lake (A’39) formerly regulator engi- 
neer, induction-voltage-regulator depart- 
‘ment, General Electric Company, Pittsfield, 
Mass., has been transferred to the company’s 
electronics division at Schenectady, N Y. 
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Cleveland, — 


A. G. L. McNaughton (A’11, HM?42) 


lieutenant general, commander in chief, 
Canadian Active Service Force, recently was 


made an honorary member of the American 


Society of Mechanical Engineers. 


E. G, D. Paterson (A ’21) formerly outside- 


plant quality engineer, Bell Telephone Labo- 


ratories,-Inc., New York, N. Y., has been 


appointed systems quality engineer at the 


laboratories. 


R. W. Gilbert (A 36) formerly chief of the — 


aircraft engineering division, Weston Elec- 
trical Instrument Corporation, Newark, 
N. J., has been made director of the com- 
pany’s Rockaway Valley laboratories. 


R. C. Rifenburg (A’18, M’35) formerly © 


division engineer, Consolidated Edison Com- 
pany of New York (N. Y.), Inc., has become 
plant engineer for the American Locomotive 
Company, Schenectady, Nays 


F. B. Wipperman (A ?20) representative for 


the Railway Industrial Engineering Com- 


pany, St. Louis, Mo., has been elected execu- 


‘ 


tive secretary of the Neto Industrial Serv-". ae 


ice Association. 


F. I. Lawson (A’34, M’38) who has been 
with the Federal Power Commission, Wash- 


ington, D. C., since 1925, has entered the ~ 


employ of the Braden Copper Company, 
Rancagua, Chile. 


R. E. Doherty (A ’16, F ’39) president of the 


Carnegie Institute of Technology, Pittsburgh, 


Pa., has been elected president of the Society ; 


for the Promotion of Engineering Education 
for 1943-44. 


G. W. Knauer (A’29) chief engineer and 


plant manager for the North Dakota area of 
the Northwestern Bell Telephone Company, 


Fargo, has been granted a wartime leave of — 


absence. 


J. A. Hale (M ’26) vice-president of the Utah ~ 


Power and Light Company, Salt Lake City, 
has been elected president of the North- 


western Electric Light and Power Associa- : 


tion. 


P. J. Stone (A ’38) formerly assistant engi- 
neer, technical-service department, 


(N. Y.), Inc., is a second lieutenant in the 
United States Marine Corps. 


E. W. Seeger (A’16, F °36) manager of the 
development department, Cutler-Hammer, 
Inc., Milwaukee, Wis., has been elected 
president of the Engineers’ Society of Mil- 
waukee. 


C. W. Pickells, Jr. (A ’30) formerly assistant 
engineer, Consolidated Edison Company of 
New York (N. Y), Inc., is serving as a 
lieutenant in the United States Army in the 
South Pacific. 


‘R. C. Earle (A’27) formerly assistant 
. engineer, Brooklyn (N. Y.) Edison Company 


has been transferred to the gas-production 
department of the company’s Astoria (N. Y.) 
plant. 


E. C. Byrd (A’34) formerly tester, Con- 
solidated Edison Company of New York 
(N. Y.), Inc., is now a corporal in the 
United States Army and is stationed at 
Hammer Field, Calif. 
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D. T. Osgood (a? 37) ftiecly member of | 


the technical staff, Bell Telephone Labora- 
tories, Inc., New York, N. Y., has been pro- 
moted to major in the United States Army. 


_ A. G. Marshall (A 14, F’29) president and 
general manager, Detroit (Mich.) Edison 
Company, has been elected ee of the 
Detroit Industrial Safety Council. 


-H. L. Miller (A’38) president, Utilities 
Engineering Company, Philadelphia, Pa., 


has been elected president of the Electrical 


Association of Philadelphia for 1944. 


G. T. Minasian (A?25, M’30) distribution 
» engineer, Consolidated Edison Company of 
New York (N. Y.), Inc., has been elected 
mayor of Glen Ridge, N. J. 


C. A. Collier (M ’23) vice-president, Georgia 
Power Company, Atlanta, has been named 
president of the company’s postwar Planning 
committee. 


L. F. ica (A ’30) ee of the 50th’ 


Transport Wing, United States Army, Camp 
Williams, Wis., has been prqamoted to major 
and assigned to Pope Field, Fort Bragg, N. C. 


_ Rawson Bennett II (A ’38) formerly lieuten- 

ant commander, Bureau of Ships, United 
‘States Navy, Washington, D. C., has been 
_ promoted to the rank of commander. ~ 


1 


OBITUARY 


Agel Julius Korner (A 16, F 239) consulting 


engineer, Stockholm, Sweden, died in August . 


1943. Born April 12, 1880, in Stockholm, 
he was graduated from the Royal Institute of 


Technology in 1902. He entered the testing 


department of the Swedish General Electric 
Company, Vasteras, Sweden, in 1903 and 
became chief of the department in 1904. 
In 1906 he was connected with the General 
Electric Company, Schenectady, N. Y., and 


the Allis-Chalmers—Bullock Manufacturing 


Company, Montreal, Que. Returning to 
the General Electric Company in Sweden 
in 1907 he engaged in experimental work on 
railway motors and equipment. 


the first large single-phase electrification in 
Sweden and in 1915 was made chief engineer 
of the railway department. After a period, 


1916 to 1919, as a consulting engineer, he ~ 


was appointed chief engineer for the Luth 
and Rosén Electric Company and remained 
in that position from 1920 to 1923. Since 
1924 he had practiced as a consulting engi- 
neer on electric power and railway electri- 
fication. Mr. Kérner was-also editor of the 
electrical section of the Teknisk Tidsskrift 
since 1918 and instructor in electrotechnics 
at the Royal Institute of Stockholm since 
1931. He served as chief consulting engineer 
for the city of Stockholm on urban and subur- 
ban traffic problems and as member of the 
Swedish National Committee of the Inter- 
‘national Electrotechnical Commission and 
as president of the subcommittee on electric 
traction. He was president of the Swedish 
Institute of Electrical Engineers for 1921-22; 
vice-president of the Swedish Society of 
Consulting Engineers in 1932; and member 
of the board of Elektrotechnischer Verein, 
Berlin, Germay, 1933-35. He served his 
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‘committees on railway electrification and ties 


head of the industrial enge ine ae 


- instructor in surveying and drawing from 


Schools until 1922. He was first associated _ré y e 
_ with the North Carolina State College as General E 
director of the engineering experiment station N. Y., in 189 


ment of Management. : burgh, spa 


From 1911, 
to 1914 he directed the company’s work on . 


-in 1897. He remained at the University of 


XxX ¥ > = 
Pe ia 


Government: as member aie ectetaxy of mo 
on inductive interference from 1920-23; | Inc., 
as secretary of the committee on electric- 
power taxes in 1930; and as special member 
of the royal court of taxation in 1936. He was 
the author of technical books and papers and 
holder of several patents. 


veneer, In that 
by the Western 
New York, N. Y. 
engineer in 1914, 
can Telephone company 
engineer, he was appointed 
superintendent in 1 
transferred to the Il 


ment, North Carolina State College, Raleigh, 
died December 15, 1943. Professor Shaw, 
who was born in Winslow, Me., August 5, 
1869, received from the University of North 
Carolina the degrees of bachelor of arts in 
1890, and bachelor of commercial science in 
1891; and from Harvard University the de- 
gree of master of arts in 1894. He was in- Company, Chicago, as 
structor in mathematics at the University toll traffic only to ret 
of North Carolina from 1889 to 1890 and Telephone Company in 
ing facilities engineer. oie 
1891 to 1893. He was assistant in the elec- _ Bell Laboratorie: 
trical-engineering laboratory at the Lawrence _ became first toll fa 
Scientific School of Harvard University from 1935 director of toll fa 
1894 to 1896. He joined the faculty of the rae a 
University of Missouri in 1896 as assistant — er , 
professor of electrical engineering and was 

named professor in 1899. He was appointed Harold Elijah White (A 
dean of the school of engineering in 1907 _neer, Wilkinsburg, Pa.. 
and director of the engineering experiment 1943. 
station in 1909. He served as commissioner 1875, in Camil 
on the Missouri Public Service Commission from Cornell | 
from 1913 to 1917 and afterwards as educa- mechanical 


in 1923, and became professor of industrial employ of the 
engineering in 1932 and head of the depart- Ampere, N. J., as 
ment in 1941. He was a member of Phi maining in that po 
Beta Kappa, Sigma Xi, Eta Kappa Nu, the took a position in the 
Society for the Promotion of Engineering department of the | 

Education, and the Society for the Advance- and Me { 
His wo 


iary controllers. Since 1! 
unemployed except for 
ployment with the We 
tration. More than 2 
issued in his name. 
the American Insti 
Engineers. 


Murray Charles Beebe (A’98, F’13) in 
charge of the research department, Lea | 
Manufacturing Company, Waterbury, 
Conn., died November 28, 1943. Mr. Beebe 
who os born February 25, 1876 and received — 
the degree of bachelor of seience in electrical 
engineering from the University of Wisconsin 


Wisconsin, Madison, as instructor in elec- 
trical engineering until 1900. After an 
interval as research engineer for George 
Westinghouse and the Nernst Lamp Com- 
pany, Pittsburgh, Pa., he returned to the 
University of Wisconsin as head of the de- 
partment of electrical engineering in 1907 
and retained that position until 1918. Dur- 
ing World War I he worked on submarine ploved he the ao este 
detectors and signaling devices at the Western. and Iron Sie 
Electric Company, New York, N. Y. He 
joined the Wadsworth Watch Case Company, 
Dayton, Ky., in 1920 as chief engineer, and 
the Scovill Manufacturing Company, Water- 
bury, in 1925 as director of its research 
laboratories. In 1942 he took charge of the 
research department of the Lea Company. 
Mr. Beebe served on the ATEE board of 
examiners for 1942-43. He wasamember of tion from 1937 to 1 
the American Chemical Society and honor- trical design, par 
ary member of the staff of the University . switching and remote 
of Connecticut. Several patents have been ing apparatus. In 
issued in his name. He was a member of employ of the Spar 
Tau Beta Pi, Eta Kappa Nu, and Sigma Xi. as production enginee 


‘W. Ward McKinley (A 
engineer, plant 5, the 

Company, Jackson, 
10, 1943. Mr. M 
Harrisburg, Ohio 
ated from Ohio Ue 


to 1929, in which! year e 
town (Ohio) Sheet anc 

electrical draftsman and 
- 1931 to 1937 he was 
the public water-suppl 
Valley sanitary dis: I 
_ the Commonwealth nd Se 


. 


¥ 


Institute Activities 


les E. Eckels (A’30) electronic engi- 

Minneapolis-Honeywell Regulator 
sany, Cleburne, Tex., died November 
743, in a plane accident. He was born 
ary 11, 1908, in Ben Avon, Pa., and 


graduated from Carnegie Institute of — 


nology in 1928 with the degree of 
lor of science. He was employed as 
ant in the laboratory of inductive co- 
ation school, American Telephone and 
raph Company, New York, N. Y., in 


| and in 1929 was made instructor in 


ompany’s school for new technical em- 
es in Pittsburgh, Pa., where he was 
opyed until 1933. In 1935 he became 
et representative for A. M. Byers Com- 
Getsburgh, Pa., and in 1940 was trans- 
1 to Lakewood, Ohio, as’ company 
sentative. 
oy of the Minneapolis-Honeywell com- 
, Minneapolis, Minn., and later was 
erred to Texas. 


ge Guy Warwick (A’27, M’°35) 
intendent, Ruskin (B. C.) power plant, 
ern Power Company of Canada, died 
tly. He was born November 15, 1880, 
urrey, England. He commenced his 
r as an apprentice marine engineer for 
i and Thompson, Tonbridge, Kent, 
and, in 1896. He also was connected 
the Eadie Manufacturing Company, 
ingham, England, and the Birmingham 
Army, Ltd., before leaving England 
13 to enter the employ of the Vancouver 
r Company at Lake Buntzen, B. C. 
1 1915 to 1918 he served in the British 
- and from 1918 to 1920 worked for the 
th Columbia Electric Railway Com- 
, Vancouver. Returning to the Van- 
er Power Company in 1920 he worked 
aster mechanic until 1926 when he was 
e superintendent at Lake Buntzen. In 
he was appointed superintendent of the 
an Power Plant. : 


ph E. Hood (A ’38) department of water 
power, City of Los Angeles, Calif., 
recently. 
, in Butte, Mont., and after holding 
us apprentice mechanical and elec- 


_ His association with the Los Angeles 


when he took charge of field mainte- 
e and repair of electrical and hydraulic 
-plant and station machinery. In 
hhe was given the official title of elec- 
lforeman. Since 1935 he also had been 
mnsible for the electrical repair section, 
veneral plant division, and, after 1936, 
frequency change section. Supervision 
1€ maintenance, repair, and necessary 
sign of the electrical machinery at the 
four 82,500-kva units at Boulder power 
was also among his duties. 


n Percy Bender (A’18)- assistant 
ication manager, transformer division, 
inghouse Electric and Manufacturing 
pany, Sharon, Pa., died October 22, 
. Born in Pittsburgh, Pa., July 18, 
he was graduated from the University 
ttsburgh in 1906 with the degree of 
rical engineer. Joining the Westing- 


= 1944 


In 1943 he entered the - 


l positions in California and Arizona 
me master mechanic for the Goodrich | 
chart Development Company, Jerome, 


rtment of water and power dated from 


4 


house company in 1906 as an engineering 
apprentice, he was made transformer design 
engineer in 1907, and commercial engineer 
in 1911. In 1918 he served as a member of 
the War Industries Board, Washington, D. C. 
Appointed manager of the sales section for 


power transformers in 1919, he became 


transformer sales manager in 1935. In 


1942 he was named assistant application 


. Cataract Electric Company, Buffalo, 


Mr. Hood was born July 29, .. 


manager. Mr. Bender was chairman of the 
AIEE Sharon Section for 1932-33: and a 
member of the National Electrical Manu- 
facturers Association. 


Daniel Frederic Potter, Jr. (M 31) manager ~ 


of the New York, N. Y., office of the Kuhlman 
Electric Company, died November 5, 1943. 
Born September 15, 1893, in Buffalo, N: Y., 
Mr, Potter received the degree of mechanical 
engineer from Cornell University in 1916. 
After several months in the test course of the 


General Electric Company at Lynn and 


Pittsfield, Mass., he joined the Robertson- 
as 


sales engineer. In 1923 he became a partner 


in the firm of Hoffman and Potter which_ To Gtade of Fellow 


represented the Sundh Electric Company, 
Newark, N. J.; the Howell (Mich.) Electric 
Motor Company; the Peerless Electric 
Company, Warren, Ohio; and the Kuhlman 
Electric Company, Bay City, Mich. When 
this partnership was dissolved in 1924, he 
organized the New York office of the Kuhl- 
man company. oi 


John Vincent Hilford (A’35) assistant in- 
spector, Philadelphia (Pa.) Signal Corps 
Procurement District, died September 18, 
1943. Mr. Hilford was born December 16, 
1910, in Caney, Kans., and was graduated 


from the University of Kansas with the degree © 


of bachelor of science in electrical engineering 
in 1934. He was employed by the Kansas 
State Highway Commission in 1935 and 


_entered the employ of the Phoenix Engineer- 


ing Corporation, Wichita, Kans., in 1937. 
‘After periods of employment with the 
Kansas Gas and Electric Company, Wichita, 
and the Sedgwich County Engineers’ Office, 
Wichita, in 1940, he entered the employ of 
the Government as civil engineer in Kansas 
City, Mo., in 1941 and was transferred to 
the Signal Corps of the United States Army 
later that year. : 


Maurice Herman Paleschuck (A ’43) tutor 
in electrical engineering, College of the City 


- of New York, N. Y., died December 28, 1943. 


He was born May 13, 1916, in New York 
City and was graduated from the College of 
the City of New York in 1942 with the de- 
gree of bachelor of electrical engineering. 
From 1935 to 1940 he was employed as an 
instructor to testers and trouble shooters by 
Emerson Radio and Television, Inc., New 
York, N. Y. In 1941 he became a laboratory 
assistant for the department of electrical 
engineering at the College of the City of 
New York and in 1942 was appointed tutor 
in electrical engineering. He was an associate 
member of the Institute of Radio Engineers. 


Frank J. Reynolds (A ’20) retired engineer, 
Hartford (Conn.) Electric Light Company, 
died December 19, 1943, in Rockymount, 
N. C. Born May 24, 1867, in Clermont, 


' Institute Activities 


N. H., he was graduated from Dartmouth 

» College in 1889. From 1889 to 1917 he was 
employed by the Thomson-Houston Electric 

- Company and its successor, the General 
Electric Company. In 1890 he was made 

~assistant district engineer for the company 
at Cincinnati, Ohio, and in 1898 general 
construction foreman in Schenectady, N. Y. 
In 1907 he was transferred to the New York 
(N. Y.) district where he had charge of the 
installation of large apparatus. In 1917 he 
joined the Hartford Electric Light Com- 
pany as chief engineer. 


MEMBERSHIP ee 


‘Récommended for Transfer 


The board of examiners at its meeting on January 20, 
1944, recommended the following members for transfer 
to the grade of membership indicated. Any objection 
to these transfers should be filed at once with the na- 
tional secretary. : ' : 


Dewars, A. G., mgr., system planning, Northern States 
Power Co., Minneapolis, Minn. _ é 
Hoover, P. L., prof. of elec. engg., head of dept:, Case 

School of Applied Science, Cleveland, Ohio. 
Penman, R. F., chief sponsor engineer, Ebasco Services, 
Inc., New York, N. Y. 
Sisson, C. E., managing engr., Canadian General Elec- 
tric Co., Toronto, Ont., Canada. 


4 to grade of Fellow 


To Grade of Member 
Alc H. J., vice-president, Garrett Engg. Co., Houston 
E ex. 


Beatty, Fred, associate professor of elec. engg., Colorado 
, State College, Fort Collins, Colo. 

Berger, F. J., senior engr., Philadelphia Electric Co., 
Philadelphia, Pa. ; 

Billau, L. S., elec. engr., Baltimore & Ohio Railroad, 
Baltimore, Md. 

Black, F. S., assistant system planning engr., Potomae 
Electric Power Co., Washington, D. C. 

Bowman, J. C., engr., Public Service Elec. & Gas Co., 
Newark, N. J. 

Churchill, T. C. D., foreign wire relations engr., Bell 
Telephone Co., Toronto, Ont., Canada. 

Coffman, E. S., principal rate investigator, Federal Power 
Commission, Washington, D. C. 

Eames, W. F., consulting engr., Westinghouse Electric 
Elevator Co., Jersey City, N. J. 

Fellows, H. S., transformer dept. Supt. State Electricity 
Comm. of Victoria, Melbourne, Australia. 

Gillespie, J. P., supt., Elec. pwr. and maintenance, 
Holston Ordnance Works, Tennessee Eastman 
Corp., Kingsport, Tenn. 

_Henderson, J. W., elec. engr., Washington Suburban 
Sanitary Comm., Hyattsville, Md. 

Henschke, W. O., asst. research engr., American Bosch ~ 

. Corp., Springfield, Mass. 

Lincks, . F., head of design section, General Elec. Co., 
Pittsfield, Mass. - 

Logan, F. G., mgr. of development, Ward Leonard Elec. 

~ Co., Mt. Vernon, N. Y. 

Lovoff, Adolph, elec. engr., 
Ships, Washington, D. C. P 

MacDonald, Wm. R., Major, Office of the Chief Signal 
Officer, Washington, D. C. 

McAvoy, F. E., associate research and div. engr., and 
director of Target Div., General Bronze Corp., 
Long Island City, N. Y. 

McCammon, F. F., vice-president in charge of elec. 
pense: Public Service Co. of Colorado, Denver, 
Colo. 

Neubauer, E. O., transmission engr., Illinois Bell Tele- 
phone Co., Chicago, Ill. . 

Peck, H. B., post engr., Woodrow Wilson General Hos- 
pital, Staunton, Va. cee 

Ramsay, H. B., senior electric distribution engr., New 

, Orleans Public Service, Inc., New Orleans, La. 

Reardon, J. W., designer, D.C. motors and generators, 
General Electric Co., Fort Wayne, Ind. _ 

Rushmore, L. A., asst. supervising distribution engr., 

: Long Island Lighting Co., Roslyn, N. Y. 

Saldana, A. E., president and mgr., Cia. de Alumbrado 
Electrico de San Salvador, El Salvador, Central 
America. 

Smith, P. D., elec. engr., Consolidated Steel Corp., 
Ltd., Orange, Tex. “ ; 

Snively, H. D., motor and generator engg. div., General 
Electric Co., Schenectady, N. Y. ; 

Taugher, F. P., New England District Engg. & Service 

- Mgr., Westinghouse Elec. & Mfg. Co., Boston, Mass. 

Wall, J. V., elec. engr., Vern E. Alden, Chicago, Tl. 

Warner, C. W., engr., Cutler-Hammer, Inc., Milwauk 
Wis. ‘ 


30 to grade of Member 


Navy Dept., Bureau of 


yu 


‘Applications for Election 


Applications have been received at headquarters 
from the following candidates for election to member- 
ship in the Institute. Names of applicants in the 
United States and Canada are arranged by geographical 
District. Any member objecting to the election of any: 
of these candidates should so inform the national 
secretary before February 29, 1944, or April 30, 1944, if 


the applicant resides outside of the United ‘States or 


ada. 


To Grade of Member : 3 


Adler, W. M. (Re-election), Fischbach & Moore, Inc., 
Alexandria, Va. 
Bailey, F. W., Capt., U. S. Army, Columbus, Ohio. 
Ss Berumen, J. A. (Re-election), Calle de Blanco, Torreon, 
: Coah., Mex. : 
yes A., Westinghouse Elec. and Mfg. Co., Atlanta, 


a. : 

Bogdanowicz, W. A. (Re-election), Clinton Engineer 
Works, Oak Ridge, Tenn. 

Brodhead, W., Weston Electrical Instrument Corp., 
Boston, Mass. ; 

Burris, A. P., Electric Machinery Mfg. Co., Minneapolis, 


tr aMinn? 
- Colby, C., Utilities Section, 
c/o Postmaster, Seattle, Wash. : 
Croll, H. A., Ill. Bell Tel. Co., Chicago, Ill. - 
Ingalls, R. D. (Re-election), Diehl Mfg. Co., Somerville, 


Holmdahl, N. G., U. S. Bureau of Reclamation, Coulee 
Dam, Wash. ; ' 
Howk, C. L. (Re-election), Federal Tel. & Radio Corp., 
: East Newark, N. J. ee 
bn Karplus, E., General Radio Co., Cambridge, Mass. 
Larsh, E. P., The Master Electric Co., Dayton, Ohio. 
qecien, W. A., Jr. (Re-election), Portland Gen. Elec. 
‘o., Portland, Oreg. 
Bue) as G., Westinghouse Elec. & Mfg. Co,, Baltimore, 


y Maxon, R. D. (Re-election), Public Service Co. of IIl., 
we ' Chicago, Ill. | 

_ Mcllvaine, D. K., Alco Valve Co., St. Louis, Mo. 
pie E. W., Carolina Tel. & Tel. Co., Tarboro, 


Peterman, L. C. (Re-election), Ford, Bacon & Davis, 
Inc., New York, N. Y. 

f St. Clair, H. (Re-election), Tennessee Valley Authority, 

“ Chattanooga, Tenn. : : : 

Short, C. W., 


a . 


27 to grade of Member 


__ To Grade of Associate 
United States and Canada 


4. “Nort Eastern 


4 Bowser, R.'V., Allis-Chalmers Mfg. Co., Boston, Mass. 
_ Brueckner, L. J., Bell Aircraft Corp., Buffalo, N. Y. 
Burton, Lester W., General Electric Co., Bridgeport, 


conn. : 

Ganeren, D. H., Major, U. S. Army, Bradley Beach, 
__ Ericson, C. H., General Elec. Co., Buffalo, N. Y. 
Fellers, R. G., Yale Univ., New Haven, Conn. P 
Gibson, H., General Elec. Co., Schenectady, N. Y. 

* Haeussler, F. B., General Elec. Co., Boston, Mass. 

. Hofiman, H. P., Bristol Co., Waterbury, Conn. 

a Hsu, E. T., General Elec. Co., Schenectady, N. Y. 


: _ Larock, F. N., So. New England Tel. Co:, New Haven, 


Conn. 
Macredis, Gs Westinghouse Elec. Elevator Co., Jersey 


City, N. J. 
Sees: - R., General Elec. Co., Schenectady, 


Pinkham, T. A., Jr., Boston Edison Co., Boston, Mass.» 
_ Shafer, O. B., Int. Bus. Mach. Corp., Endicott, N. Y. 
a oe W., General Elec. Co., Lynn, Mass. 

_ Straight, A. L., Blackstone Valley Gas & Elec. Co., 

Se) Pawtucket, R. 1. 


4 Thomas, H. W., New York State Electric & Gas 
Binghamton, N. Y. 
VanKirk, S. D., New York State Elec. & Gas Co., 
~ Elmira, N. Y. Bi 
Wagner, i L., International Bus. Mach. Corp., Endi- 
-cott, Nox. 
_ Williams, J. R., General. Elec. Co., Schenectady, N. Y. 


Corp., 


2. Mrppie Easrern 

Abele, W. B., The Ohio Power Co., Philo, Ohio. 

“d Acock, G. W. (Re-election), J. A. Roebling’s Sons, 

__‘Trenton, N. J. \ 

Bancroft, W. H., Jr., Ed. G. Budd Mfg. Co., Phila- 

_delphia,Pa, . 

Barden, W. A., Major, U. S. Army, Dayton, Ohio. 
Benedict, P. T., U. S. Army Signal Corps, Audubon, 
,. 1 Game : 
? Baha F. G., Naval Research Lab., Washington, 
Dis, 
te Brannen, P. M., Union Switch & Signal Company, 
? _ Swissvale, Pa. : 

_ Conway, C. B., Consolidated Gas Elec. Light & Pr. Co., 

™ _ Baltimore, Md. . 

Danielson, G. K., Sr., Goodyear Aircraft Corp., Akron, 


=a Ohio. ‘ 
a 

Say ie 

—, 

o — 


~ Flynn, J. V. 
Ohi 


S.C.A.D., A.P.O. 726,. 


_ Aubuchon, M. A., General Elec. Co., Schenectady, N. Y._ 


+ OS a a: 


Davis, R. E., Naval Research Lak 


Dennis, C. R., Chesapeake & Po: 
* ington, D 4 


Driver, J. PB, Radio Corp. of America, Lancaster, Pa. 
_Emans, J. B., Bureau of Ships, Washington, D. C. 


~ Faike, J) A. (Re-election), General Elec. Co., Cincinnati, 
2 5 


Ohio. : ets ; e 
Flath, E. H., Jr., Univ. of Cincinnati, Cincinnati, Ohio. 
Re-election), Master Electric Co., Dayton, 
hio. : "sue : 
ee R. L., Allis-Chalmers Mfg. Co., Charleston, 
V: 


«Vas : ; 
Jenkins, R. W. (Ré-election), Cons, Gas Elec. Light & 
- -__ Pr. Co. of Baltimore, Baltimore, Md. 4 

Joline, E. R., Philadelphia Electric Co., Philadelphia, 


‘a. 
Kirkpatrick, E. L., U. S. Navy, Washington, D. C. 
Langell, S. A., Zanesville, Ohio. Ay 
Locke, J. F., U. S. War Dept., Dayton, Ohio. . 
Mitchell, C. A., Day & Zimmermann, Inc., Philadel- 
phia, Pa. t 
Moke B. W., Western Elec. Co., Inc., Baltimore, Md. 
Osborne, C. H., Electric Storage Battery Co., Pittsburgh, 
P : ; 


as 
Payne, H., Wright Field, Dayton, Ohio. 
Reed, A. L., West Virginia Uniy., Morgantown, W. Va. 
“Schantz, G. W., Master Electric Co., Dayton, Ohio. 
Schweinfurth, D. F., Tel. & Tel. Services, Portsmouth, 
; Ohio. : : : ‘ 
Shiels A. B., Victoreen Instrument Oo., Cleveland, 
hi : : 


oO. y 
spc S. L., Philadelphia Trans. Co., Philadelphia, 


‘a. j : 
Stafford, K. E., Cleveland Elec. Ill. Co., Cleveland, Ohio. 
Wallin, C. I., Westinghouse Elec. & Mfg. Co., Cleveland, 

hi 


= Ohio. ; , 
Wehmann, G. W., Sylvania Elec. Prod., Inc., Emporium, 
P. : : ; 


a. - . 
Young, E. L. (Re-election), General Motors Corp., 
Dayton, Ohio. ‘ , 


3. New Yorx Crry . 


Heiras, aa J., Airborne Instrument Labs., Mineola, — 


Bomer, P. A., Federal Tel. & Radio Corp., East Newark, 


5 Burns, L. L.., Jr., Lieut., U.S. Army, New York, N.Y. 


ehen, C. L., Federal Radio & Tel. Corp., East Newark, 


Fritschy, V. P., Westinghouse Elec. Eley. Co., Jersey 
2 City, N. J. : * Cal chalice 
Gurevics, D., Freed Transformer Co., New York, N. Y. 


Park, N. J. 3 : 
Kolmorgen, E. L., Anaconda Wire & Cable Co., 
Hastings on Hudson, N. Y.. aes ; 
Marsteller, D. M., New York Tel. Co., Brooklyn, N. Y. 
Perry, W. P., Curtiss-Wright Corp., Caldwell, N. J. 
Pollacek, E. H., Federal Tel. & Radio Corp., East 
Newark, N. J. — 


Rhein, G. W., Mackay Radio’ & Tel. Co., New York, 


Rich, E. M., 222 E. 35th St., New York, N. Y, 
Unfricht, A, J., W. S. Rockwell Co., New York, N. Y. 
Walker, E. C., Curtiss-Wright Corp., Caldwell, N. J. 
Welk, S. E., War Research Div., Columbia Univ., 
Mineola, N. Y. . Sher 
White, K. E., Electrical Testing Labs., New York, N. Y. 


4. SourHern 


_ Allison, R. W., Robert & Co, Inc., Atlanta, Ga. 


Brower, W. E., Memphis Light, Gas &. Water Div., 
Memphis, Tenn. ‘ ; 
Burton, W. A., West Virginia Pulp & Paper Co., 
Covington, Va. < i 
Elder, G. R., Sr. (Re-election), Dept. of Public Utilities, 
‘Radford, Va. : 
Morgan, P. N., Tenn. Valley Auth., 
enn. . 
Roach, J. L., Alum. Co. of America, Alcoa, Tenn. _ 
Shirley, R. C., Tenn., Eastman Corp., Oak Ridge, Tenn. 
Shoemakss F. B., Tenn. Valley Auth., Chattanooga, 
i ‘enn. 
Stewart, F. G., Jr., Alum. Co. of America, Alcoa, Tenn. 
Wiggins, C. Q., Jr., Alum. Co. of America, Alcoa, 
n 


‘enn. 
Wright, I. R., Alum, Co. of America, Alcoa, Tenn, 
5. Great Lakes ; F 


Cronau, G. G., Cutler-Hammer, Inc., Milwaukee, Wis. 

Dodge, W. A., Jr., U. S. Army, Fargo, N. Dak. - 

Purant S. R., Allis-Chalmers Mfg. Co., Milwaukee, 
is. 

pide S., Commonwealth & Southern Corp., Jackson, 
ch. ; 


Jerome, B. A., Bemis Bros. Bag Co., Peoria, Ill. 

Krug, J. P., Detroit Edison Co., Detroit, Mich. 
Markese, M. S., Delta Star Electric Co., Chicago, Ill. 
Miller, N. E., Allis-Chalmers Mfg. Co., West Allis, Wis. 
aes ae o W. O., Pub. Serv. Co. of Ind., Indianap- 

olis, Ind. - ; os 
age) J. P., Allis-Chalmers Mfg. Co., Milwaukee, 
is. ; 

Ragsdale, W. H., General Motors Corp., Flint, Mich. 
Robinson, R. R., Board of Public Works, Niles, Mich. 
Schroeder, J. M., Univ. of Minn., Minneapolis, Minn. 
rd B. A., Allis-Chalmers Mfg. Co., Milwaukee, 


is. 
Stroh, W. J., Zenith Radio ‘Corp., 
Swayne, a B., Illinois Pr. Go., 
Wilkins, H. F., Lafayette, Ill. 
Williams, S. B., Globe-Union, Inc., Milwaukee, Wis. 
Williams, V., Westinghouse Elec. and Mfg. Co., South 
oe Band, tnd: ‘ > 
immer, E. V., Kyle Corp., South Milwaukee, Wis. 
Wright, T. D., Square D Co., Detroit, Mich. ” 


Chicago, Ill. 
Bloomington, Ill. 
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0. r 


at D. 
Rey, W. A., Oklah 
0 


Ikla. LAN; 
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_ Minvielle, L., U.S. 
Peairs, M. H., Dc 
- Calif. 
o phadaeee ag 
Sproul, J. E., Southern | 
* Sea jl S va } Pi 
fallace, S. J., Western Pipe 
Francisco, Calif. 33 
9. NorrH West ee 
Carlson, E. L., Puget Souni 
. Wash. 


thwestern E 


Gareau, E. 
Mason, C. T 
F Tor 


Elsewhere 
Ar 
de 


ey al., 
Fernandez, A. 
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Meéxsi a x = 
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ex. 
Tavera, E. G., Institute © 
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ew Committee to Study Power 
Needs of Liberated Areas 


| Public Utilities Committee thas been 
Banized to “assemble all pertinent facts 


recommend such action as may be ad- 


ble concerning » requirements, » supplies, 
d production of equipment to re-establish 
sctric, gas, and water services in liberated 
d former enemy areas which may be re- 


red during the relief period,” according to 
t announcement by the Combined 
duction and Resources Board. 


7 ‘he United Nations Relief and Rehabilita-_ 


n Administration will refer requirements of 
erated areas to the Combined Board for 
nsideration in relation to other military 
‘civilian claims for the same supplies. The 
bmbined Board will make recommendations 


how far the requirements put forward 


UNRRA can be met and from what 
ce; the Public Utilities Committee will 
the Combined Board to perform this 
: in its particular field. 


erican member will be J. A. Krug, di- 
ctor of the Office of War Utilities, War 
roduction Board. The member for Great 
itain will be Sir Henry Self, deputy United 
in agdom member of CPRB; the member for 
da will be T. H. Hogg, chairman of the 
ydro Electric Power Commission of On- 


ur ments fio the availability of vuility 
luipment and to decide, in conjunction 
th other operating organizations of the 
governments, on any necessary produc- 
1 programs for equipment to meet basic 
y needs in liberated and former enemy 


ve 


a 


BDUSTRY. 0. 


00-Kw Power ise Installed 

ix in Fight Railroad Cars — 

A 5,000-kw central station has been de- 
ied which may be completely assembled 
a railway. train of eight cars. It is adapted 


ves 


em 


r using coal of unusually low quality and - 


yerating i in arid regions and in temperature 
es from 110 degrees above to 40 degrees 
zero Fahrenheit. The power plant, a 
oduct of Westinghouse Electric and Manu- 
cturing Company, can be set up to de- 
yer power in 48 hours’ time, it is reported. 
‘The first two cars carry the air-cooled 
wndensers, while third car carries the turbine 
nerator with switchgear equipment. The 
urth and fifth cars take care of auxiliary 

pment and water storage. The water 

age supply will run the train, under most 
ere conditions, for more than a full day 

ut replenishment. The sixth and 
os cars are for the boilers while the 
ghth provides quarters for the crew and 
=) age pe lubricating oils, spare parts, and 


The two boilers produce steam at 600 
_ pounds gauge, 750 degrees Fahrenheit from 


chairman of the committee ‘and 


. 


available coals—even lignite, having a heat 


.content of only 7,000 Btu per pound, will. 
work satisfactorily. Boilers are of water-tube 


double-drum construction and have both 
forced and induced draft fans and air- 
operated locomotive-type stokers. The single 
turbine-generator unit delivers to the bus 
6,250 kva at 80 per cent power factor, 6,300 
volts. Power is delivered to a six-cubicle, 
metal-clad switchgear for distribution. Be- 
cause intake ventilating air may be dusty or 
dirty, the generator is provided with a self- 
cleaning air filter. A Diesel-driven generator 


provides 75 kw capacity for plant and auxil- 
‘iary purposes. 


Four motor-driven propeller fans draw air 


over eight coolers in each of the condenser 


cars. Even with cooling air at 95 degrees 
Fahrenheit the condensers are able to con- 
dense the full amount of steam; the conden- 


ser water is then pumped back to the feed- 


water tank car. By this method it is expected 
that less than three per cent make-up water 
will be required. All make-up water is 
filtered, softened, and evaporated in the 
auxiliary car. 

Placing a modern 5,000-kw plant into a 


train of eight cars presented scores of engi- 
The trucks were designed — 


neering problems. 
to be specially rigid so that no torsional 


"movement of the frame in transit can rupture 


pipe connections. All apparatus—meters, 
shafts, gauges, and so forth—are braced so 


as not to be injured by a sudden stop of the - 
Pipe and electric circuits between | 
cars are disconnected while the train is en 


train. 


route. Because of the tight fit in the turbine- 
generator car, the sides are removable to 


‘give access to the generating unit should dis- 


mantling be necessary. Therefore, supports 
for a crane, overhead piping, and conduit 
are all built up independently from the floor. 
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TVA Releases Annual Report _ 


A net income of $13,148,000 was returned 
to the United States Treasury from gross 
revenues of $31,670,000 accruing from the 
sale of electric power by the Tennessee Valley 
Authority during the fiscal year ending 


June 30, 1943, according to the report sub- 


mitted by that body to the President on 
January 1, 1944. TVA also reported the 
receipt of gross revenues of $34,670,000 and 
a combined net income of $5,806,000 by the 
128 municipal and co-operative distribution 
systems which are wholesale customers of 


TVA, serving 523,000 ultimate consumers. 


Most of the other varied activities TVA 
reported for the year were connected with the. 
war effort. Of the 9,000,000,000 kilowatt- 
hours of electric energy generated, three 
quarters were used by war industries. Pro- 
duction of 77,300 tons of concentrated phos- 


_ phatic fertilizers for food production in Great 
Britain and the United States and develop- © 


ment of equipment and techniques for pre- 
serving food were reported. Large quantities 
of ammonia, ammonium nitrate, and ele- 


Of Current Interest 


_ Soviet Government; 


INTEREST 


mental phosphorus for munitions and calcium _ 
carbide for synthetic rubber were produced; 
24,000 square miles of strategic areas were 
mapped for the War Department; electric 
generating plants were designed for the 
Army medical officers 
were trained in methods of malaria control; 
training in resource-development administra- __ 
tion was provided for engineers from South —_ 
American countries and from China; and 
new mobile housing construction methods 
for use in war projects were developed. = 
Copies of the report may be obtained from x 
the Superintendent of Documents, Washing- oe 
ton, D. G. : ry 


New Turbine Blade Evolved ¥ 


' A new impulse turbine blade suitable for 
use on large 3,600-rpm units which it is said 
will pass a life test of 1,000 hours with no 
indication of weakening has been evolved as a 
a result of a four-year research program. The = 
turbine blade, now in use at Westinghouse a 
Electric and Manufacturing Company, is 4 
smaller than the old one—1!/2 inches wide a 
instead of 2. The root by which it ‘ig. 
fastened to the turbine rotor is shaped like > - 
an inverted U. ‘Three of these blades are b 
brazed together, forming one solid segment. — a 
Each three-blade segment is fastened to the a 
rotor by two crosswise pins. S 

During the four-year program several 7. 
types of blades were tested on a special test a 
turbine, with a wide variety of temperatures, 
loads, and speeds. About 120,000 photo-— e 
graphic records were taken of the turbine « 
in operation. 


Segment of new impulse turbine unit 


te 


Lighting Handbook Issued by ; 
Westinghouse Lamp Division 


A Lighting Handbook, designed as a prac- 
tical guide and working reference book for 


lighting engineers, designers, architects, and 


_builders and originally scheduled for release 


after the war, has been issued by the lamp 


division of Westinghouse Electric and Manu- . 


facturing Company. 
A feature of the handbook is a series of 
charts which co-ordinate room index, fixture 


efficiency, and coefficient of utilization curves — 


and provide a new and graphic method of 


determining the desired illumination for 


various applications. Charts cover industrial 
and commercial fluorescent and incandescent 
lighting and provide a means of calculating 


quickly the number and size of lamps needed 


_ Edison Company in Chicago. 


with practically every type of lighting fixture. 

The book is divided into two parts, chapter 
headings in the first section including: 
Lighting Terms and Measurements, Recom- 
mended Levels of Illumination, Interior 
Lighting Design Calculations, Interior Wir- 
ing for Lighting. In the second half of the 
book, devoted to specific lighting applica- 
tions, there are chapters covering store, office, 
school, public buildings, industrial, archi- 
tectural, aviation, and street and highway 


: lighting. 


A limited number of copies is Available 
at one dollar each. 


147,000-Kw Turbogenerator 
Installed in Chicago Station 


A new 147,000-kw turbogenerator, reputed 


to be the largest steam generating unit to be ~ 


built in the United States since the begin- 


ning of the war, has been placed in service | 


at the Fisk station of the Commonwealth 
This genera- 


tor which feeds energy into the power pool 


~ 


embracing the territories served by Common- 
wealth, Edison Company, Public Service 
Company of Northern [llinois, Western 


_ United Gas and Electric Company, and 
Illinois Northern Utilities Company, brings 


the aggregate system net capacity to 2,254,- 
000 kw. A peak system load of 1,928,000 


kw was registered on December 15, 1943. 


Operating at a speed of 1,800 rpm and at 
a steam pressure of 1,300 pounds per square 


inch, the new unit is driven by two pulver- 


ized-coal-fired boilers with a combined ca- 
pacity of 100 tons of coal per hour and ca- 
pable of delivering 1,500,000 pounds of steam 
per hour. The Allis-Chalmers Manufactur- 
ing Company constructed the turbogenerator 
and Babcock and ee Company the 
Beales 


Tiny Fluorescent Lamp Designed. A new 
fluorescent lamp consuming one tenth of a 
watt, suitable for marker purposes where 
low illumination with low energy consump- 
tion is desirable, has been announced by 
Westinghouse Electric and Manufacturing 
Company. The lamp contains two spiral 
electrodes in a gaseous atmosphere. A dis- 


charge takes place when about 100 volts 


alternating current or 140 volts direct cur- 
rent is applied across the electrodes. A tiny 
resistor in the lamp base stabilizes current 
flow after discharge begins. 


14 


‘ ‘American Edition OP 


_ Engineers’ Digest Issued 


An American edition of The Engineers’ 
Digest, an English technical journal reporting 
on progress in engineering research and de- 
velopment abroad, was introduced into the 
United States in December 1943. Created 


to enable a large number of readers to keep 


in touch with the significant engineering 
articles selected, digested, and translated 
from magazines published overseas, the new 
edition will continue to be published monthly 
in this country. 

Copies of the digest, or an annual sub- 
scription, can be obtained by writing to 
E. D. Publications, Inc., 1 Madison Ave., 
New York 10, N. Y. Two of the 30 abbrevi- 
ated articles appearing in the Biss issue are 
on electrical subjects. 

The prototype of the Apes Engineers? 
Digest was established in England in 1940. 
It was designed to circumvent the language 
handicap, and to isolate for the attention of 
busy engineers with limited reading time the 


“noteworthy articles from the world’s engi- 


neering literature. It functions through a 
committee of what may be termed specialist 
engineers, formed for consultative purposes 
to sift the journals of other countries for 
desirable papers, and to supervise their. con- 
densation and translation. 


OTHER SOCIETIES « 


Fatalities in Electric Utilities — 
Analyzed in NSC Report 


Analysis of the circumstances and causes of 
fatal accidents in electric utilities, based on 
the details of 193 fatal and 29 other severe 
accidents reported by members of the public- 
utilities section of the National Safety Coun- 
cil, has been made in the Council’s Accident 
Facts Memo U-7 “Deaths and Serious In- 


juries Resulting From Electric Shock and 


Burns in the Electric Utility Industry.” 

Electric shock and burns resulted in by 
far the highest proportion of the fatalities— 
70 per cent, or 136 cases. Fatal falls from 
poles, ladders, trees, and towers ranked next, 
accounting for 13 per cent, or 24, of the 
deaths. Accidents caused by motor vehicles 
were third. 

The unsafe acts of employees were factors 


/ 


Future Meetings of Other Societies 


American Institute of Mining and Metallurgical 
Engineers. Annual meeting, February 20-24, 1944, 
New York, N. Y 


American Society for - Testing Materials. Spring meet- 
ing, March 1-2, 1944, Cincinnati, Ohio; 47th annual 
meeting, June 26-30, 1944, New York, N. Y. 


American Society of Mechanical Engineers, Spring 
meeting, April 3-5, 1944, Birmingham, Ala. Semi- 
annual meeting, June 19-20, 1944, Pittsburgh, Pa. 


Engineering Institute of Canada. Annual Meeting, 


. February 1-11, 1944, Quebec, Que. 


National Electrical Manufacturers’ Association, 
April 23-7, 1944, Chicago, Ill, ; 
National Fire Protection Association. May 8-11, 


1944, Philadelphia, Pa. 
———————————————————————————— 
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in handling wires and to 
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checkin switches, tr 
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devenerinee ‘Since 
sible for such a large 
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Eight new committees « 
facturers decease Ce for 


as the Crain "Corpor 
Ohio; chairman of the 
The < committees and 


Industry reconventaom, 
and Company, Chicago, Ill.; fo: 


Employment and personnel—A. H. Gard 
Radio Corporation, Buffalo, N. Y. 
Sales financing—J. P. Ro 
and Radio Corporation, Fi 


Corporation, Chicago, Ill. * 
Advertising—John S. Garce 
vision and Radio Corporation 
Distribution costs—Ben Abra 
Phonograph ‘Corporation, \ 


committee. A 


Contract tebaieatiocs eeeeceeea no 


Conference held in E al 
been made available by tl 


all-English veined Ww 
and index. Copies ma 
dollars each (less than the cost © 
tion) from Arthur A. Brainerd, ¢ 


(Pa.) Electric Goma 

The proceedings of a 
conference, which in former» y rs 
reproduced in three 
were to have been’ ‘printe: d 
ever, German invasion at t 


7 prevented this, as it later prevented the - 


land National Committee, which acted . 


host during the meeting, from assuming 
ponsibility for publication. The United 
ites National Committee then undertook 
: preservation of an unofficial report. 


ectron Microscope ) Society 
Holds First Meeting 


A comprehensive : review of the effect of tl the 
tron microscope on the development of 
entific research and production control was 
a by the program of the first official 
eting of the Electron Microscope Society 
America, an associate society of the Ameri- 
A Institute of | Physics, in New York, N. Y., 
nuary 14 and 15, 1944. 

In particular the Stanford. University and 
= General Electric microscopes were dis- 
ssed. Papers on lenses and specimen prepa- 
fion, on the microscope’s application in 
fields of bio!ogy and metals and alloys, 
d its use in determining molecular weights 
e presented. 

The officers of the new society are: R. B. 
nes, American Cyanamid Company, 
mford, Conn., president; A. F. Prebus, 
nio ©=State University, Columbus, vice- 
sident; M. C. Banca, Magnolia, N. J., 
retary-treasurer; and Vv. K. Zworykin 
£22), Princeton, N. J., O. S. Duffendack, 
miversity of Michigan, Asn Arbor, di- 
tors. 


J - 


CEA Specifications for Cable Revised. 
terim revisions of the Insulated Power 
ible Engineers Association. Specifications 
¢ WVarnished Cambric Insulated Cables, 
jurth Edition, July 1939, to be effective 
ring the war emergency period, have been 
: nounced. These revisions which have also 
sen adopted by National Electrical Manu- 
cturers Association cover Section 8.2, 
loth ‘and Varnish Coating; Section 13.1, 
lass of Braid; Table IX, Thickness E: 
said; Section 14.1, Tape; Section 21.3, 
sulation Resistance Correction ators: 
able XV; Tables XVI and XVII, Mini- 
im Insulation Resistance. 


OINT ACTIVITIES 


SA Approves War Standard 
for Glass Radio Insulators 


The American Standards Association has 
anounced the approval of a new American 
Var Standard for Glass Radio Insulators 
775.8-1943), developed by a group of rep- 
sentatives of the radio industry in conjunc- 
on with representatives from the Signal 
orps and the Bureau of Ships. ‘The project 
ras undertaken at the request of the War 
roduction Board to aid in the preparation of 
ew manufacturing facilities for glass insu- 
ators, and it is expected to facilitate pro- 
uction of these units as well as to simplify 
neir procurement for the Armed Forces. 

The specifications cover performance re- 
uirements, test methods, and standard di- 
jensions for a standard-series of glass insu- 
ators of the quality required by the Army 
nd Navy. The detailed information is il- 
ustrated by a number of diagrams, and the 


- 
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appendix of the Standard is comprised of 


design criteria considered in good practice. 
The basic specification for glass material is 
the American War Standard on Ceramic In- 
sulating Materials, class L (C75.1-1943). 

Copies of the new Standard may be ob- 
tained at 50 cents per copy from the ASA, 
29 West 39th St., New York 18, N. Y. Algo 
it may be eed without charge, for pro- 
curement purposes only, from the govern- 
ment agency concerned. 


i 


_ASA Publishes New 


List of Standards 


The American Standards Association an- 
nounces the publication of its new list of 
standards, covering specifications for ma- 
terials, methods of tests, dimensions, defini- 
tions of technical terms, procedures, and the 
like. 
of which have been approved or revised 


LETTERS To 


INSTITUTE members and subscribers are invited 
to contribute to these columns expressions of opinion 
dealing with published articles, technical papers, 
or other subjects of general professional interest. 
While endeavoring to publish as many letters as 
possible, Electrical Engineering reserves the right 
to publish them in whole or in part or to reject them 
entirely. Statements in letters are expressly under- 


“Faith of the Engineer” 


To the Editor: 


During the Christmas respite I have been 
pondering “The Faith of the Engineer,” 


- as approved by Engineers’ Council for Pro- 


fessional Development, and published in the 
December 1943 issue of Electrical Engineering. 
Though not a religious creed, it bears a 
close relationship to it, since true religion 


“must express itself in the whole of life, of 


which one’s profession or means of livelihood 
constitutes so large a part. 
If the EPCD statement is examined from 


_ this point of view, the dominant note is the 


Christian ethic. The ideals of honesty, in- 
tegrity, and service to humanity are exalted 
as the things which will give our profession 
dignity and in which we may take a humble 
pride. Rightly so. 

Then there is a paragraph beginning, 
“Since the Age of Stone, human progress 
has been conditioned by the genius of my 
professional forebears.” Is this the Christian 
conception of human progress? In these 
days surely we must recognize that human 
progress is more truly measured by spiritual 
qualities than by the multitude of material 
comforts and conveniences, and our greatest 
need is the spirit of brotherhood whereby the 
world may be made safe for scientific ad- 
vances and their applications. The sentence 
quoted sounds rather materialistic and per- 
haps even arrogant. 

While the distinctive contribution of engi- 
neers to society is of a material nature, engi- 
neers as a class are not blind to the fact that 
a basically spiritual problem is not solved by 
physical and material means. I believe that 
engineers are not behind others in recogni- 


Of Current Interest 


More than 600 standards are listed, 64 . 


since publication of the last price list in 
April 1943. Among others, the new list in- 
cludes 95 safety standards.’ 

Since the war, the ASA has been working - 
very closely with the Government agencies 
and with the Armed Forces to provide speci- 
fications for certain of the materials necessary 
to the war effort. Because these standards 
are developed through an accelerated pro- 
cedure, they are designated as American War 
Standards and are listed separately. Al- 
ready there are 40 of these completed and 
many more are under development. Every 
Government order is based on specifications, 
and these standards are used to accelerate 
production, conserve materials, maintain a 
balance between quality and price control, 
and to simplify inspection, contracting, and 
subcontracting. 

The complete list of American Standards 
will be sent free of charge to anyone inter- 
ested. Requests should be addressed to the 
American Standards Association, 29 West 
39th St., New York 18, N. Y. 


THE EDITOR 


stood to be made by the writers. Publication here 
in no wise constitutes endorsement or recognition 
by the AIEE. All letters submitted for publication 
should be typewritten, double-spaced, not carbon 
copies. Any illustrations should be submitted in 
duplicate, one copy an inked drawing without 
lettering, the other lettered. Captions should be 
supplied for all illustrations. > 


tion of the supreme value of the spiritual 
forces that make for righteousness and for 
peace on earth, good will among men. 
Should not “The Faith of the Engineer” 
remind us of the pre-eminence ss these — 
spiritual values? 


C. KENT DUFF (M *41) 


(Meter engineer, Hydro-Electric Power Commission ‘of 
Ontario, Toronto) 
> 


NEW BOOKS 


The following new books are among those recently 
received from the publishers. Books designated ESL 
are available at the Engineering Societies Library; 
these and thousands of other technical books may 
be borrowed from the library by mail by AIEE 
members. The Institute assumes no responsibility 
for statements made in the following summaries, 
information for which is taken from the prefaces of 
the books. All inquiries relating to the purchase of 
any book reviewed in these columns should be 
addressed to the publisher of the book in question. 


American Patent System. By W. B. Ben- 
nett. Louisiana State University Press, 
Baton Rouge, La., 1943. 259 pages, illus- 
trated, 9 by 5/2 inches, cloth, $3. (ESL.) 

Written from an economic viewpoint, this 
book describes our patent system and dis- 
cusses its uses and abuses. Many questions 
involving the patentee, the corporate con- 
cern, and the public are answered explicitly, 
with reference to court decisions and the 
opinions of research workers and business- 
men. The book is intended to be of use to 
students, inventors, corporations, and in- 
terested laymen. 


Bs: 


Mac’s (MacQuown’s) Directory of Coal 
Operating Companies. Eighth edition. Na- 
tional Coal Publications, Berger Building, 
Fourth Avenue and Grant Street, Pittsburgh, 


Pa., 1943. 204 pages, 12 by 9 inches, stiff — 


paper, $7.50. (ESL.) 

This directory lists the coal operating 
“companies of America by states and by 
names of companies and of mines. The 
names of officials and purchasing agents and 
information as to equipment, number of 
employees, daily output, and yearly output 
_ for the years 1938-41 inclusive are given. 


_ Planning 1943. American Society of Plan- 
ning Officials, 1313 East 60th Street, Chi- 
cago, Ill. 1943. 175 pages, charts, etc., 
91/2 by 6 inches, cloth, $2. (ESL.) — 

_ The proceedings of the 1943 meeting of the 
American Society of Planning Officials and 
mithe papers presen‘ed at the meeting are in- 

cluded in this volume. Among the topics 
discussed are the effect of the war upon our 
cities, regional councils in metropolitan 
areas, national planning, urban redevelop- 

_ ment and the planning problems of cities. 

“yf : ~, 

_ Alternating-Current Circuits. By R. M. 
-Kerchner and G., F. Corcoran. Second edition. 
John Wiley and Sons, Inc., New York, N. Y.; 

_ Chapman and Hall, fearon England, 1943. 

_ 553 pages, illustrations, etc., 

inches, cloth, $4.75. (ESL.) 
This is a textbook intended for junior 
students who have had the usual courses in 
2 calculus. The new edition has been revised 
__ thoroughly and rearranged somewhat, and 

“many illustrative examples and problems 
) added. 


a 


\_ Fundamentals of Radio. “By L. O. Gorder, 
_ K.A. Hathaway, and C.H. Dunlap. Ameri- 
can Technical Society, Chicago, Ill., 1943. 
_- 373 pages, illustrated, 81/2 by 51/2 inches, 
= Sloth: $2. (ESL.) 
This textbook is intended for a first-level 
>, ‘recommended outline. It covers general 
_ electrical and radio theory, the principles 
and use of basic radio equipment, acoustics 
_and acoustical apparatus, and the construc- 
_ tion of transmitters and receivers. A glossary 
of terms is included. 


Piping Stress Calculations Simplified. By 
SS. W. Spielvogel. McGraw-Hill Book 
__ Company, New York, N. Y., and London, 
England, 1943. 83 pages, ‘aerated: 1121/2 
by 81/2 inches, cloth, $2.50. (ESL.) 
~ This volume provities exact solutions to 
numerous typical problems in the calcula- 
- tion of pipe stress under changing tempera- 
- tures. Arithmetical solutions are presented 
bs and the mathematical theory involved is dis- 
~ cussed. The book is intended. to assist the 
o designer of piping layouts. 


v. 


Patent Law. By C. H. Biesterfeld. John 
: _ Wiley and Sons, New York, N. Y.; Chap- 
rf man and Hall, London, England, 1943. 
225 pages, 81/2 by 5/2 inches, cloth, $2.75. 
The basic principles of our patent law are 
= presented and illustrated by citation of and 
quotation from court decisions. The book is 
intended for persons without legal training 
_ who, in their daily work, are confronted at 


__ times with questions of patent law and prac- » 


tice. 
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i Symposia on a Padates 


8/2 by 51/4 : 


_ course following the War Department’s 


~ Clear the Tracks! By J. Bromley. McGraw- 


Testing pnt Ph 


cenied at the Buffalo : spring meeting rab the: or 


ASTM in 1943. The papers deal with de- 
velopments in drying oils and fatty acids; 
with surface coating of opaque pigments and — 
calcium carbonate extenders; and with 
emulsion paints, paints for protective con- 
cealment, black-out paints, and luminous 


paints. 


Radiographic Inspection nes Metals. =iBy 
O. Zmeskal. Harper and Brothers, New 
York. NieYe and London, England, 1943, 
150 pages, illustrated, 73/4 by 5 gil cloth, 
$2.75. (ESL.) 

This introductory manual gives a clear 


practical account of methods of radiographic _ 


inspection of metals. The equipment used, 
the fundamentals of radiographic eee 
and the ee are discussed. _ 


Mechanical iaedote of Coal Underground. | 
By I. A. Given. McGraw-Hill. Book Com- 


_ pany, New York, N. Y., and London, Eng- 


land, 1943. 397 eee Hlusteatedss /2 by 


6 inches, cloth, $4. (ESL.) 
Theory and practice are both corsa ‘in? _, 


this manual. Many mining plans for all’ 
types of equipment and all seam conditions 
are given. The varieties of equipment | are 


tic 


described. Face preparation power supply, | mine 


and the maintenance of eqs also are 
discussed. ‘ phe! 


4 2 
t < 


House of Goodyear. By H. Allen. Geode 
year Aircraft Corporation, Akron, Ohio, | 
1943. 417° pages, illustrated, N/a by 6 
inches, cloth, $2. (ESL.) . 

This history traces the Gevelouaner oes 
The Goodyear Tire and Rubber Company ~ 
from its organization in 1898, down to the 
present day. In addition to being the story 


of a great enterprise, it is an important con- y 
tribution to the history ofrubber, the develop- 


ment of modern business, and the relations — 
of capital and labor. : 


Hill Book Company (Whittlesey House 
Division), 1943. 288 pages, woodcuts, 
81/2 by 51/2 inches, cloth, $2.75. (ESL.) 

This autobiographical work is a humorous _ 
and nostalgic story of the “good old days” 
when railroading was a personalized affair. 
Along with the personal narrative of the 
author’s experiences runs a background of 
detail showing the growth of the railroads 
from the early wood-burning locomotive 
days to the present. 


Aircraft Electrical Engineering. By R. 
Matson. McGraw-Hill Book Company, New 
York, N. Y., and London, England, 1943. 
372 pages, illustrated, 9 by 6 imehiass cloth, 
$3.50. (ESL. ) 


in the engineering departments of aircraft 
factories. An acquaintance with electrical 
theory i is assumed, and the theory of design 
is omitted. Exnphaats is on the practical 
problems that confront the engineer, 


Of Current Interest 


“The Tocco 1 


This text is intended for courses in aircraft 
electrical engineering which prepare the 
_ Student as directly as possible for such work 
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